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1.0 Introduction

1.1 Purpose

This report presents the results of a specific site assessment of the dam safety of seven
impoundment embankment dams at the Apache Power Plant in Cochise, Arizona. These
impoundments are Ash Ponds 1, 2, 3, and 4 (AP1, AP2, AP3, and AP4), Scrubber Sludge
Ponds 1 and 2 (SSP1 and SSP2), and the Evaporation Pond. These seven impoundments
comprise the Coal Combustion Waste Facility at the Apache Power Plant. Other coal
combustion waste impoundments at the Apache Power Plant include the Low Volume
Wastewater Pond, Cooling Tower Blowdown Pond, and the Coal Pile Retention Basin. The
power plant also has a coal combustion waste facility that has been closed under Arizona
Department of Environmental Quality (DEQ) requirements. The specific site assessment was
performed on September 2 and 3, of 2009.

These impoundments were assessed because their failure may result in significant economic
loss, environmental damage, disruption of lifeline facilities or loss of life (significant or high
hazard according to U.S. Environmental Protection Agency (EPA) classification). The
specific site assessment was performed with reference to Federal Emergency Management
Agency (FEMA) guidelines for dam safety, which includes other federal agency guidelines
and regulations (such as U.S. Army Corps of Engineers and U.S. Bureau of Reclamation) for
specific issues, and defaults to state requirements where not specifically addressed by federal
guidance or if the state requirements were more stringent.

1.2 Scope of Work

The scope of work between GEI and Lockheed-Martin Corporation for the specific site
assessment is summarized in the following tasks:

1. Acquire and review existing reports and drawings relating to the safety of the project
provided by the United States Environmental Protection Agency (EPA) and Owners.

2. Conduct detailed physical inspections of the project facilities. Document observed
conditions on Field Assessment Check Lists provided by EPA for each management
unit being assessed.

3. Review and evaluate stability analyses of the project’s coal combustion waste
impoundment structures.

1
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4. Review the appropriateness of the inflow design flood (IDF), and adequacy of ability
to store or safely pass the inflow design flood, provision for any spillways, including
considering the hazard potential in light of conditions observed during the inspections
or to the downstream channel.

5. Review existing dam safety performance monitoring programs and recommend
additional monitoring, if required.

6. Review existing geologic assessments for the projects.

7. Submit draft-final and final reports.

1.3 Authorization

GEI Consultants, Inc. performed the coal combustion waste impoundment assessment for the
EPA as a subcontractor to Lockheed Martin who is a contractor to the EPA. This work was
authorized by Lockheed-Martin under the P.O. No.: 7100052068; EAC #0-381 between
Lockheed-Martin and GEI Consultants, Inc. (GEI), dated June 5, 2009.

1.4 Project Personnel

The scope of work for this task order was completed by the following personnel from GEI:

Stephen G. Brown, P.E. Project Manager/Task Leader
Bryan M. Scott, Ph.D., P.E. Project Geotechnical Engineer
Daniel L. Johnson, P.E. Technical Review

The Program Manager for the EPA was Stephen Hoffman. The Program Manager for
Lockheed-Martin Corporation was Dennis Miller.

1.5 Limitation of Liability

This report summarizes the assessment of dam safety of Ash Pond 1, 2, 3, and 4, Scrubber
Sludge Pond 1 and 2, and the Evaporation Pond coal combustion waste impoundments at
Apache Power Plant, Cochise, Arizona. The purpose of each assessment is to evaluate the
structural integrity of the impoundments and provide summaries and recommendations based
on the available information and on engineering judgment. GEI used a professional standard
of practice to review, analyze, and apply pertinent data. No warrantees, express or implied,
are provided by GEI. Reuse of this report for any other purpose, in part or in whole, is at the
sole risk of the user.

2
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1.6 Project Datum

The project datum was not identified on the documents reviewed by the assessment team.

1.7 Prior Inspections

The embankment dams for the seven ponds are inspected monthly by an Arizona Electric
Power Coop (AEPCO) Apache Power Plant Professional Engineer. The plant’s Professional
Engineers are registered with the State of Arizona. The Arizona Department of Water
Resources (ADWR) Dam Safety Section last inspected the dams for the seven impoundments
on December 19, 2008 and issued a Finding of No Safety Deficiency.

3
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2.0 Description of Project Facilities

2.1 General

Apache Power Plant is a combined coal-fired, gas-fired, and gas turbine power plant
consisting of seven units that generate about 604 megawatts (MW). The two coal-fired units
generate about 195 MW each. The Apache Power Plant is located in the town of Cochise,
Cochise County, Arizona approximately 10 miles southwest of Willcox, Arizona, and about
25 miles northeast of Benson, Arizona; see Figure 1. The Coal Combustion Waste Facility
and associated seven impoundments are located adjacent to and northwest of the power plant
(Figure 2). The seven impoundments are the Ash Ponds 1, 2, 3, and 4 (AP1, AP2, AP3, and
AP4), Scrubber Sludge Ponds 1 and 2 (SSP1 and SSP2), and the Evaporation Pond. The
power plant is owned and operated by AEPCO and the first unit went online in the early
1960s, with the two coal-fired units going online in 1978 and 1979.

2.2 Impoundment Dams and Reservoirs

The embankment dams of the seven impoundments are classified by the ADWR Dam Safety
Section as high-hazard potential structures because of the potential for loss of life in event of
a failure of the embankments. The basic dimensions and geometry of the seven
impoundments are summarized in Table 2.1. All seven of the impoundments are adjacent to
other impoundments and share common embankments with several other impoundments.

The AP1, AP2, AP3, and AP4 embankment dam crests are each at El. 4216, which results in
a total height of 33 feet for each pond. AP1, AP2, AP3, and AP4 have storage capacities of
about 717, 720, 720, and 693 acre-feet, respectively. AP1 and AP2 have a design freeboard
of 3 feet and were observed to have about 3.7 feet of freeboard at the time of this assessment.
AP3 and AP4 also have a design freeboard of 3 feet and were nearly empty with about 22 to
29 feet of freeboard at the time of this assessment. The Ash Ponds primarily contain water-
slurried fly ash and bottom ash.

The SSP1 and SSP2 embankment dam crest is at El. 4226 for a total height of 17 feet for
SSP1 and 20 feet for SSP2. SSP1 and SSP2 have storage capacities of about 314 and

446 acre-feet, respectively. SSP1 has a design freeboard of 3 feet and had about 3.2 feet of
freeboard at the time of this assessment. SSP2 has a design freeboard of 3 feet and had about
14.5 feet of freeboard at the time of this assessment. The Scrubber Sludge Ponds primarily
contain water-slurried flue gas desulfurization (FGD) residuals.

The Evaporation Pond dam crest is at El. 4216 on the east side, El. 4226 on the West side,
and varies from El. 4216 to El. 4226 on the north and south sides. The Evaporation Pond has
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a total height of 19 feet on the east side. The Evaporation Pond has a storage capacity of
about 823 acre-feet. The Evaporation Pond currently has about 12.6 feet of freeboard and a
design freeboard of 3 feet. The Evaporation Pond primarily contains decant water from

either the Ash Ponds or the Scrubber Sludge Ponds.

The embankments are relatively homogeneous, and were constructed of onsite sandy clay
material. The dam embankments have crests 20 feet wide and upstream and downstream
slopes of 3H:1V. The impoundments each have a single HDPE lining on the bottom and
along the upstream slope of the impoundments.

Table 2.1: Summary Information for Impoundment Dam Parameters

Parameter Value

EVAP
Dam AP1 AP2 AP3 AP4 SsP1 SSP2 POND
Height (ft) 33 33 33 33 17 20 19
'ggprox'mate Length 4,700 4,700 4,900 5,000 5,400 5,500 8,200
Crest Width (ft) 20 20 20 20 20 20 20
Minimum Crest EL El El. El. El El. El.
Elevation (ft)* 4213.6 4213.9 4213.9 4213.6 42237 4223.7 4214.7
Side Slopes (H: V) 31 31 31 31 31 31 31
gt‘;"e”t Freeboard 3.7 3.7 22.4 29.2 3.2 145 12.6
Storage Capacity 717 720 720 693 314 446 823
(ac-ft)
Surface Area (acres) 32.6 32.6 30.4 29.5 41.7 42 80

Note: The Minimum Crest Elevation is based on the maximum measured settlement described in the Instrumentation Section

subtracted from the design elevation.
2.3 Spillways

None of the seven impoundments (AP1, AP2, AP3, AP4, SSP1, SSP2, and the Evaporation
Pond) have spillways.

2.4 Intakes and Outlet Works

AP1, AP2, AP3, and AP4 each have a drop inlet decant tower. These outlet towers have stop
logs that can be adjusted to control the water surface elevation in the impoundments. The
towers are accessed from the embankment crest using the footbridge. Each tower has a
2-foot-diameter HDPE outlet pipe that conveys decant water to a centralized wet-well sump
at a pump station that services the four ash impoundments. The decant water is pumped back
to the power plant for reuse.

A potential outlet structure for SSP1 and SSP2 consists of three HDPE pipes that connect
SSP1 and SSP2 at three different elevations (see Photo 54). The pipes are installed
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horizontal. At the time of the assessment, these outlet pipes were closed with blind flanges
on both ends of the pipes. These pipes can only be used to provide an outlet under specific
operating conditions, such as when the water level in one pond is higher than the other pond
so that a flow can be established. With the exception of these pipes, the surface sludge
impoundments have no outlet.

The Evaporation Pond has no decant pipe or drop inlet structure. Water impounded by the
Evaporation Pond is only removed by evaporation.

2.5 Vicinity Map

Apache Power Plant is located in Cochise, Arizona in Cochise County approximately 25
miles northeast of Benson, as shown on Figure 1. The station is located west of Willcox Dry
Lake, immediately west of highway US 191, and the seven impoundments are located
adjacent to and northwest of the station. The nearest habitable structures downstream of the
seven impoundments are two houses located approximately 0.5 miles east of the
impoundments. Immediately downstream of the two houses is Willcox Dry Lake.

2.6 Plan and Sectional Drawings

Engineering drawings for the seven dams were prepared by Burns & McDonnell, and are
numbered Y1 to Y24, S1to S11, U01 to U19, and E6 to E24. The construction record
drawings were stamped on November 26, 1996. Drawings that are generally descriptive of
the impoundment structures are included in this report as Exhibits, as follows:

Exhibit 1  Site Plan and Instrument Locations
Exhibit 2  Site Sections (South-North)
Exhibit 3 Site Section (West-East)

Exhibit 4 Typical Embankment Sections
Exhibit 5 Intake Tower and Access Bridge

2.7 Standard Operational Procedures

An Operations and Maintenance Manual was not available for this assessment. The facility
is manned full-time (24 hours a day and 7 days a week) and personnel perform daily
inspections of the ash pond facilities. There have been no known spills or unpermitted
releases for any of the seven impoundments since being placed in service in 1995.

The plant’s Coal Combustion Waste Facility consists of four lined ash ponds, two lined
scrubber sludge ponds, and a lined evaporation pond. The power plant also has a Low
Volume Wastewater Pond, Cooling Tower Blowdown Pond, and a Coal Pile Retention
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Basin. An old ash disposal facility that is no longer in service has been closed through
Arizona DEQ. The old ash disposal facility is located east of Highway 191. The old ash
disposal facility that has been closed is located south east of the Coal Combustion Waste
Facility.

Approximately 80 percent of the produced fly ash is sold commercially for use as a concrete
admixture. The remaining fly ash is mixed with bottom ash and sluiced to the Ash Ponds at
the Coal Combustion Waste Facility for permanent disposal. The capacity of the pumps to
convey sluiced ash is 2,700 gallons per minute (gpm). Wet scrubbers are used to remove
sulfur dioxide from the coal combustion exhaust. Accumulated sludge is removed from the
scrubbers and is sluiced to the two Scrubber Sludge Ponds at the Coal Combustion Waste
Facility for permanent disposal. The capacity of the pumps to convey sluiced scrubber
sludge is 430 gpm.

The water levels in the Ash Ponds are controlled by demand for water in the Cooling Tower
Blowdown Pond. Low water levels in the Cooling Tower Blowdown Pond are instrumented
to automatically start the decant water recirculation pumps located in the centralized pump
station located at the Coal Combustion Waste Facility. The centralized pump station is
hydraulically connected by the decant intake piping to each of the four Ash Ponds. At the
time of this assessment, water levels in Ash Ponds 1 and 2 were high enough to discharge
through the intake structure and supply the recirculation pump. The capacity of the
recirculation pumps is 2,700 gpm.
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3.0 Summary of Construction History and
Operation

The first unit at Apache Power Plant went online in the early 1960s. The first coal-fired unit
went online in 1978 and the second in 1979. Currently, the plant has seven generating units,
including two coal-fired units. Several old ash ponds that are located east of US 191 are no
longer in service and have been closed in accordance with Arizona DEQ requirements.

The seven lined ponds that comprise the Coal Combustion Waste Facility were constructed
in 1995 over natural ground using onsite borrow materials. The ponds were constructed
adjacent to each other such that common interior embankments separate the ponds. As a
result, some of the embankments are exterior dikes (similar to typical embankment dams)
and some of the embankments are interior dikes (separate one pond from another pond).

The interior dikes were constructed of homogeneous select fill material, and the exterior
dikes were constructed of select fill material, with a zone of general fill material on the
downstream slope. The general fill zone is 10 feet wide at the toe of the slope and 5 feet
wide at the crest. All slopes for the interior and exterior dikes are 3H:1V. The embankments
have a maximum height of 33 feet.

The seven ponds that comprise the Coal Waste Disposal Facility were designed in 1993 and
1994 and constructed in 1995, nearly 20 years after the coal-fired steam-generation Units 2 &
3 were constructed in 1978 and 1979. Original design and construction reports for these
ponds and their embankments were available. The embankments for the facility were
constructed on land that was previously farmed. Foundation preparation for the
embankments included removal of topsoil “to a depth sufficient to remove excessive roots
and to obtain suitable fill or subgrade material.” (Burns & McDonnell, 1993) Suitable soil
excavated from within the facility footprint was utilized in the construction of the
embankments, and unsuitable soil types were disposed in stockpiles on adjacent AEPCO
land. In addition, boreholes drilled within the dam alignments or the facility footprint prior
to construction do not indicate the presence of coal combustion waste materials. Evidence of
prior releases, failures or patchwork construction were not observed during the site visit or
disclosed by plant personnel during the site visit, with exception of local repairs to address
vandalism damage to the HDPE lining of several ponds.
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4.0 Geologic and Seismic Considerations

The site is situated near the Willcox Playa in the Sulphur Springs Valley in the Basin and
Range Physiographic Province. The playa is approximately 60 square miles and is broad and
flat. Mountain ranges east and west of the playa trend northwest-southeast and reach
elevations up to 10,000 feet. Between the playa and the mountains are relatively moderate-
sloped alluvial fans. The AEPCO Apache Power Plant is at the toe of one such alluvial fan.

The Willcox Basin was formed by block faulting during the Tertiary geologic period. The
resulting mountains comprise igneous, metamorphic, and sedimentary rocks ranging in age
from Precambrian to Tertiary. Since the uplift these mountains have been eroded by streams
flowing toward the basin floor. This has resulted in alluvial fans along the sides of the
valley, with thick sediment accumulation on the basin floor.

The alluvial deposition history of the basin is complex, but generally gravels are deposited at
the upper slopes of the alluvial fans with finer-grained silts and clays deposited closer to the
center of the basin. The cut and fill action of streams results in lenticular deposits of sand
and gravel throughout the alluvial fan.

The Willcox Basin is a closed, internally-drained basin. Surface water flows toward the
playa with no outlet. At various times in the history of the basin, this has resulted in a lake
forming in the Willcox Playa. As a result, lake sediments have been periodically deposited
on the playa. Therefore, the soils below the playa are predominantly clay, while the alluvial
valley slopes primarily consist of interfingered sand and clay soils.

The basin deposits have been divided into three units. The lowest unit is the Lower Basin
Fill. These alluvial deposits range in thickness from 100 feet along the valley slopes to over
5000 feet at the center of the basin. The Upper Basin Fill soils overlie the Lower Basin Fill
and are generally coarser than the Lower Basin Fill. These soils range from less than 10 feet
of gravelly alluvium along the valley slopes to approximately 400 feet of lake deposits on the
playa. In some areas of the basin, the Upper Basin Fill is overlain by up to 150 feet of
alluvial sand and gravel.

Soils in the vicinity of the Apache Power Plant generally range from gravelly sandy silt to
silty clay.

A peak horizontal acceleration coefficient of 0.15g was applied as a pseudo-static coefficient
in the facility design. This is significantly higher than an acceleration of 0.10g as shown on
the 2008 United States Geological Survey (USGS) regional probabilistic seismic hazard map
for 2 percent Probability of Exceedance within 50 years (recurrence interval of
approximately 2,500 years). Application of a peak horizontal acceleration coefficient of
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0.15g as a pseudo-static coefficient in the facility design would be comparable to an
approximate Maximum Credible Earthquake loading for the regional seismicity, which is an
appropriate design earthquake for application to high hazard classification impoundments
based on federal dam safety guidance.

Significant regional subsidence settlement has occurred due to groundwater withdrawal from
the aquifers for municipal, industrial, and agricultural use. Subsidence settlement at the
Apache Power Plant location has ranged up to about 6 to 7 feet since the 1970s. Fissures
have opened at various locations on the valley slopes as a result of tensile forces associated
with different settlement rates as water has been withdrawn from the underlying water
bearing deposits. The fissures can open to several feet in width and hundreds of feet in
length.

A fissure was observed at the Coal Combustion Waste Facility prior to construction.

Initially, the fissure opened in the vicinity of the south embankment near the junction of the
Evaporation Pond and the SSP1, see Exhibit 1. The fissure was open to about 2 to 3 feet in
width at the ground surface and was several hundred feet in length. The fissure was
remediated by overexcavating a 20 foot, or greater, width trench to a depth of about 12 feet
and then backfilling the trench with compacted clayed sand to sandy clay and then placing a
30 foot wide sheet of 80-mil HDPE lining material over the remediation area. Later, in 2003,
a second fissure was observed in the vicinity of the north embankment near the junction of
the Evaporation Pond and SSP2, see Exhibit 1. Deformation of the nearby steel railroad
tracks due to settlement was observed at a location about 100 yards northeast of the second
fissure. The settlement of the railroad tracks was about 4 to 6 inches. The second fissure
was determined to be open only to a minor depth and no specific remediation was performed.
The railroad tracks have not been adjusted and are surveyed regularly to provide an
additional means of monitoring changes in settlement of the area. Special survey monuments
for use in high precision surveys were installed in the area of each fissure. A detailed survey
using high precision methods and a review and inspection for fissures and subsidence
settlement is conducted and reported annually.
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5.0 Instrumentation

5.1 Location and Type

There are 16 survey monuments located on the facility embankments and an array of special
survey monuments for use in high precision surveys that are located at the sites of the
foundation fissures that have been previously identified. The survey monuments on the
embankments are a brass cap set in concrete. A graphical representation of the locations of
the monitoring instruments is shown in Figure A-1 of Appendix A.

There are no observation wells or piezometer instruments installed in the dam embankments
or their foundations for the purpose of monitoring water levels within the embankment and
foundation. Several monitoring wells are located downstream of the embankments for the
purpose of water quality sampling and all but one of these monitoring wells are pumped on a
routine schedule to obtain water quality samples. The water level information obtained from
the monitoring wells, except for Monitoring Well No. 2 that is not pumped, is not considered
useful for monitoring ground water levels.

5.2 Time versus Reading Graphs of Data

Time versus reading data for the embankment survey monuments is presented in Figure A-2.
The data indicates there has been differential settlement across the facility, with settlement of
the east embankment of AP1 and AP4 being approximately 0.5 feet greater than that
occurring on the west embankment of SSP1 and SSP2. A discussion of the regional
subsidence settlement issue is provided in the report section Geology and in section Field
Assessment.

5.3 Evaluation of Instrument Data
5.3.1 Survey Monuments

The survey monuments installed on the impoundment crest indicate general subsidence of the
entire site along with some differential settlement across the site. The total settlement
measured at each monument from 1996 to 2008 is summarized in Table 5.1. These data
generally show more settlement on the north end of the impoundments than on the south end.
They also show generally more settlement on the east side of the impoundments than on the
west side. The magnitude of the difference between one side and the opposite side varies
across the site. The average differential settlement from the west to the east is approximately
0.5 feet, and the average differential settlement from the south to the north is approximately
0.2 feet.
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Table 5.1: Survey Monument Settlement

Monument Number Measured(fts)ettlement
BM-1 1.3
BM-2 1.5
BM-3 0.9
BM-4 1.7
BM-5 2.0
BM-6 1.5
BM-7 2.3
BM-8 2.0
BM-9 1.1
BM-10 2.1
BM-11 2.4
BM-12 1.7
BM-13 1.6
BM-14 1.3
BM-15 1.7
BM-16 1.8

5.3.2 Monitoring Wells

The water level in AEPCO Monitoring Well No. 2 was at El. 3980 in 2004, and has not been
monitored since that time. The water level information obtained from the remaining
monitoring wells is not considered useful for monitoring ground water levels because the
wells have been pumped during water quality sampling events.
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6.0 Field Assessment

6.1 General

Field observations of AP1, AP2, AP3, AP4, SSP1, SSP2, and Evaporation Pond were made
on September 3, 2009, by Stephen G. Brown, P.E. and Bryan M. Scott, P.E., of GEI. The
field assessment was attended by John Schofield of the EPA — Region 9 and Charles Reece,
P.E., James Andrew, and Michelle Freeark, of AEPCO. The field assessment was also
attended by Mel Bunkers, Pamela Nicola, and Jaclyn Palermo of the Arizona DEQ.

The weather during the field assessment was generally clear and temperatures were warm.
The discussions below are organized by facility type (Ash Ponds, Scrubber Sludge Ponds,
and Evaporation Pond).

A copy of the field checklists are provided in Appendix B and photographs of conditions
observed at the facilities are provided in Appendix C. Sections 6.2 to 6.8 describe
observations made during the inspection relative to key project features. Sections 6.9 to 6.12
present specific observations by condition category.

6.2 Ash Pond 1

Ash Pond 1 is formed by a perimeter dam having a design crest elevation of EIl. 4216. The
minimum current crest elevation is El. 4213.6, which reflects the settlement that has occurred
since construction. The north embankment of the perimeter dam is an interior dike shared
with AP4, and the west side is an interior dike shared with AP2. The dam is founded on the
natural clay soil or, where natural clay soil was not present, 8-inches of compacted clay
borrow soil. The exterior dikes were constructed of select sandy clay fill material, with a
zone of general fill material on the downstream slope, and the interior dikes were constructed
of homogeneous select sandy clay fill material. The general fill zone is 10 feet wide at the
toe of the slope and 5 feet wide at the crest. All slopes for the interior and exterior dikes are
3H:1V. Ash Pond 1 has an 80-mil HDPE lining to provide primary seepage control. Field
observations of AP1 included the dam crest and downstream slope and toe of the exterior
dike as well as observable features of the decant drop inlet structure.

6.2.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with AP1.
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6.2.2 Upstream Slope

The pond is lined with an 80 mil HDPE lining on the slopes and 60 mil HDPE lining on the
bottom, (see Photo 22). The upstream slope could not be observed directly because it is
mostly obscured by the HDPE lining. There was no visual evidence of large bulges or
depressions beneath the lining that would indicate stability issues. On this basis, the
upstream slope was considered to be in acceptable condition.

6.2.3 Downstream Slope

The downstream slope of the dam, which consists of compacted sandy clay, has an eight inch
thickness of 6-inch minus size granular rock erosion protection on the south and east exterior
embankments. In several locations the granular rock was thinner than the design thickness,
and the underlying embankment material was visible. No seepage was observed at the
downstream toe. A wide rip-rap-lined ditch that is located beyond the downstream toe of the
south and east portion of the embankment conveys stormwater around the impoundment.
The downstream toes for the common west and north interior embankments were not visible
because they were submerged by the contents of the adjacent ponds. The downstream slope
on the north interior embankment dike was observed to be in generally acceptable condition.

6.2.4 Emergency Spillway

There is no emergency spillway for AP1. The only means of removing water from the pond
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.

6.2.5 Outlet Works

The outlet structure is the decant drop inlet, which consists of a concrete tower near the
northwest corner of Ash Pond 1 (see Photo 19) that is fitted with stop logs that can be
adjusted to control the pond surface elevation. The tower is accessed via a foot bridge from
the embankment crest at the northwest corner of the pond. At the base of the tower is a 2-
foot diameter HDPE outlet pipe that conveys decant water to a wet-well sump at the pump
station, which is located in the common interior embankment dike for the four ash ponds. A
similar hydraulic connection is also made between the three other ash ponds AP2, AP3, and
AP4 and the pump station. The decant drop inlet appeared to be functioning satisfactorily
and AEPCO did not report any problems with its function to date.

6.2.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the dam embankments that impound
AP1.
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6.2.7 Water Surface Elevations and Reservoir Discharge

The water surface in AP1 at the time of the site visit provided 3.7 feet of freeboard. A small
amount of water was passing over the stoplogs into the decant drop inlet. Reservoir
discharge is by pumping, and it was not evident that the pump was operating at the time of
the site visit. Therefore, the small discharge flow may have been re-filling the wet well sump
for the pump.

6.3 Ash Pond 2

Ash Pond 2 is formed by a perimeter dam having a design crest elevation of El. 4216. The
minimum current crest elevation is El. 4213.9, which reflects the settlement that has occurred
since construction. The north embankment of the perimeter dam is an interior dike shared
with the south embankment of AP3, the east side of the perimeter dam is an interior dike
shared with the west embankment of AP1, and the west side is an interior dike shared with
part of the east embankment of Evaporation Pond. The dam is founded on the natural clay
soil or, where natural clay soil was not present, 8-inches of compacted clay borrow soil. The
interior and exterior dike sections are consistent with those of Ash Pond 1. Ash Pond 2 has
an 80 mil HDPE lining on the slopes and a 60 mil HDPE lining on the bottom to provide
primary seepage control. Field observations of AP2 included the dam crest, downstream
slope and toe of the south embankment, as well as observable features of the decant drop
inlet structure.

6.3.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with AP2.

6.3.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of large
bulges or depressions beneath the lining that would be indicative of stability issues. On this
basis, the upstream slope was considered to be in acceptable condition.

6.3.3 Downstream Slope

The downstream slope of the south embankment, which consists of compacted sandy clay,
has an eight inch thickness of granular rock erosion protection. No seepage was observed at
the downstream toe. The downstream toes for the east, west, and north interior embankments
were not visible, as they were submerged by the contents of adjacent ponds. The portion of
the downstream slope that was above the water was observed to be in generally acceptable
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condition. A wide rip-rap-lined stormwater ditch is located beyond the toe of the south
portion of the embankment.

6.3.4 Emergency Spillway

There is no emergency spillway for AP2. The only means of removing water from the pond
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.

6.3.5 Outlet Works

The outlet structure is a decant drop inlet similar to the AP1 tower and located in the
northeast corner of Ash Pond 2. The tower conveys decant water to a wet well sump and
pump station that services the four ash ponds. The decant inlet appeared to be functioning
satisfactorily and AEPCO did not report any problems with its function to date.

6.3.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound AP2.

6.3.7 Water Surface Elevations and Reservoir Discharge

The water surface in AP2 at the time of the site visit provided 3.7 feet of freeboard.
Reservoir discharges are by pumping. AP2 was not discharging a significant quantity of
decant water at the time of the site visit based on the small depth of flow passing over the
stoplogs.

6.4 Ash Pond 3

Ash Pond 3 is formed by a perimeter dam having a design crest elevation of EIl. 4216. The
minimum current crest elevation is El. 4213.69. The south side of the perimeter dam is a
common interior dike that is coincident with the south embankment of AP2, the east side of
the dam is an interior dike shared with the west embankment of AP4, and the west side is an
interior dike shared with part of the east embankment of Evaporation Pond. The dam is
founded on the natural clay soil or, where natural clay soil was not present, 8-inches of
compacted clay borrow soil. The interior and exterior dike sections are consistent with those
of Ash Pond 1. Ash Pond 3 has an 80-mil HDPE lining on the slopes and a 60 mil HDPE
lining on the bottom to provide primary seepage control. Field observations of AP3 included
the dam crest and the north downstream slope and toe, and the interior lined slopes as well as
observable features of the decant drop inlet structure.
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6.4.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with AP3.

6.4.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of large
bulges or depressions beneath the lining that would indicate stability issues. On this basis,
the upstream slope was considered to be in acceptable condition.

6.4.3 Downstream Slope

The downstream slope of the north embankment dike, which consists of compacted sandy
clay, has an eight inch thickness of granular rock erosion protection. No seepage was
observed at the downstream toe of the north dike. The downstream toes of the west, east, and
south interior embankments were not visible, as they are submerged by the contents of the
adjacent ponds. The downstream slopes were observed to be in generally acceptable
condition. A wide rip-rap-lined stormwater ditch is located to the north of the embankment.

6.4.4 Emergency Spillway

There is no emergency spillway for AP3. The only means of removing water from the pond
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.

6.4.5 Outlet Works

The outlet structure is the decant drop inlet similar to the AP1 tower and is located near the
southeast corner of Ash Pond 3. The tower conveys decant water to a sump and pump that
services the four ash ponds. The decant inlet appeared to be in good condition and able to
function satisfactorily, however because only minor amounts of decant water has been placed
in AP3 to date, the outlet has not been regularly operated. AEPCO did not report any
problems with its function to date.

6.4.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound AP3.
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6.4.7 Water Surface Elevations and Reservoir Discharge

The water surface in AP3 at the time of the site visit provided 22.4 feet of freeboard. Due to
the low water level in AP3, there was no discharge of decant water at the time of the site
visit.

6.5 Ash Pond 4

Ash Pond 4 is formed by a perimeter dam having a design crest elevation of El. 4216. The
minimum current crest elevation is El. 4213.6. The west side of the perimeter dam is an
interior dike shared with the east embankment of AP3, and the south side is an interior dike
shared with the north embankment of AP1. The dam is founded on the natural clay soil or,
where natural clay soil was not present, 8-inches of compacted clay borrow soil. The interior
and exterior dike sections are consistent with those of Ash Pond 1. Ash Pond 4 has an 80-mil
HDPE lining on the slopes and a 60 mil HDPE lining on the bottom to provide primary
seepage control. Field observations of AP4 included the dam crest and downstream slope
and toe of the exterior dikes sections and observable features of the decant drop inlet
structure.

6.5.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with AP4.

6.5.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of large
bulges or depressions beneath the lining that would indicate stability issues. On this basis,
the upstream slope was considered to be in acceptable condition.

6.5.3 Downstream Slope

The downstream slopes of the north and east embankments, which consist of compacted
sandy clay, have eight inches of granular rock erosion protection. In several locations the
granular rock was thinner than the design thickness, and the underlying embankment material
was visible. The downstream slope of the north and east embankments was observed to be in
generally good condition. No seepage was observed at the downstream toe. A wide rip-rap-
lined stormwater ditch is located to the north of the north embankment and curves around to
the east of the east embankment. The downstream toes for the west and south interior
embankments were not visible, as they were submerged by the contents of the adjacent
ponds.
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6.5.4 Emergency Spillway

There is no emergency spillway for AP4. The only means of removing water from the pond
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.

6.5.5 Outlet Works

The outlet structure is the decant drop inlet similar to the AP1 tower and is located at the
southwest corner of Ash Pond 4. The tower conveys decant water to a sump and pump that
services the four ash ponds. The decant inlet appeared to be in good condition and able to
function satisfactorily, however because only minor quantities of decant water have been
placed in AP4, the outlet is not regularly operated. AEPCO did not report any problems with
the function of the decant drop inlet to date.

6.5.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound AP4.

6.5.7 Water Surface Elevations and Reservoir Discharge

The water surface in AP4 at the time of the site visit provided 29.2 feet of freeboard. Due to
the low water level in AP4, there was no discharge of decant water at the time of the site
visit.

6.6 Scrubber Sludge Pond 1

Scrubber Sludge Pond 1 is formed by a perimeter dam having a design crest elevation of

El. 4226. The minimum current crest elevation is El. 4223.7. The north side of the perimeter
dam is an interior dike shared with the south embankment of SSP2, and the east side is an
interior dike shared with the west embankment of Evaporation Pond. The dam is founded on
the natural clay soil or, where natural clay soil was not present, 8-inches of compacted clay
borrow soil. The interior and exterior dike sections are consistent with those of Ash Pond 1.
Scrubber Sludge Pond 1 has an 80-mil HDPE lining on the slopes and a 60-mil HDPE lining
on the bottom to provide primary seepage control. Field observations of SSP1 included the
dam crest and downstream slope and toe of exterior dike sections and observable features of
the scrubber sludge pond connecting pipes.

6.6.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with SSP1.
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6.6.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of large
bulges or depressions beneath the lining that would indicate stability issues. On this basis,
the upstream slope was considered to be in acceptable condition.

6.6.3 Downstream Slope

The downstream slopes of the west and south embankments, which consist of compacted
sandy clay, have eight inches of granular rock erosion protection. The downstream slope of
the west and south embankments was observed to be in generally good condition. No
seepage was observed at the downstream toe. A wide rip-rap-lined stormwater ditch is
located beyond the toe of the south and west portions of the embankment. The downstream
toes for the east and north interior embankments were not visible, as they were submerged by
the contents of the adjacent ponds.

6.6.4 Emergency Spillway

There is no emergency spillway for SSP1. The only means of removing water from the pond
is through evaporation or via discharge through the pipes that connect to SSP2.

6.6.5 Outlet Works

A potential outlet structure for SSP1 consists of three HDPE pipes that connect SSP1 and
SSP2 at three different invert elevations (see Photo 54). The pipes are installed horizontal.
At the time of the assessment, these outlet pipes were closed with blind flanges on both ends
of the pipes and were not operational. These pipes can only be used to provide an outlet
under specific operating conditions, such as when the water level in one pond is higher than
the other pond so that a flow can be established. With the exception of these pipes, the
surface sludge impoundments have no outlet. The outlet pipes appeared to be in acceptable
condition and are expected to function should AEPCO choose to operate them as an outlet to
discharge from SSP1 to SSP2.

6.6.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound SSP1.

6.6.7 Water Surface Elevations and Reservoir Discharge

The water surface in SSP1 at the time of the site visit provided 3.2 feet of freeboard. SSP1
was not discharging decant water flows at the time of the site visit.
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6.7 Scrubber Sludge Pond 2

Scrubber Sludge Pond 2 is formed by a perimeter dam having a design crest elevation of

El. 4226. The minimum current crest elevation is El. 4223.7. The south side of the perimeter
dam is an interior dike shared with the north embankment of SSP1, and the east side is shared
with the west embankment of Evaporation Pond. The dam is founded on the natural clay soil
or, where natural clay soil was not present, 8-inches of compacted clay borrow soil. The
interior and exterior dike sections are consistent with those of Ash Pond 1. Scrubber Sludge
Pond 2 has an 80-mil HDPE lining on the slopes and a 60 mil HDPE lining on the bottom to
provide primary seepage control. Field observations of SSP2 included the dam crest and
downstream slope and toe of the exterior dike sections and observable features of the
scrubber sludge pond connecting pipes.

6.7.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with SSP2.

6.7.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of large
bulges or depressions beneath the lining that would indicate stability issues. On this basis,
the upstream slope was considered to be in acceptable condition.

6.7.3 Downstream Slope

The downstream slope of the north and west embankments, which consist of compacted
sandy clay, has eight inches of granular rock erosion protection. The downstream slope of
the north and west embankments was observed to be in generally good condition. No
seepage was observed at the downstream toe. A wide rip-rap-lined stormwater ditch is
located beyond the toe of the north and west portions of the embankment. The downstream
toes for the east and south interior embankments were not visible, as they were submerged by
the contents of the adjacent ponds.

6.7.4 Emergency Spillway

There is no emergency spillway for SSP2. The only means of removing water from the pond
is through evaporation or through the pipes connecting to SSP1.
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6.7.5 Outlet Works

Assuming the three HDPE pipes that connect SSP1 and SSP2 at three different invert
elevations are operated to provide an outlet for SSP1, such that decant water flows from
SSP1 to SSP2, then there are no outlet structures for SSP2. The reader is referred to the
previous discussion for the SSP1 outlet works.

6.7.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound SSP2.

6.7.7 Water Surface Elevations and Reservoir Discharge

The water surface in SSP2 at the time of the site visit provided 14.5 feet of freeboard. SSP2
was not discharging decant water flows at the time of the site visit.

6.8 Evaporation Pond

The Evaporation Pond is formed by a perimeter dam having a design crest elevation that
varies from El. 4216 to El. 4226. The west side of the perimeter dam has a design crest
elevation of El. 4226 and the east side has a design crest elevation of EIl. 4216. The
minimum current crest elevation is El. 4214.7. The elevation of the crest on the north and
south sides varies to match the grades of the east and west embankments. The west
embankment of the perimeter dam forms a common interior dike with the SSP1 and SSP2,
and the east embankment forms a common interior dike with AP2 and AP3. The dam is
founded on the natural clay soil or, where natural clay soil was not present, 8-inches of
compacted clay borrow soil. The interior and exterior dike sections are consistent with those
of Ash Pond 1. The Evaporation Pond has an 80-mil HDPE lining on the slopes and 60-mil
HDPE lining on the bottom to provide primary seepage control. Field observations of
Evaporation Pond included the dam crest, downstream slopes of the north and south
embankments, and interior slopes.

6.8.1 Dam Crest

The dam crest appears to be in good condition. We saw no obvious signs of settlement or
displacement associated with Evaporation Pond.

6.8.2 Upstream Slope

The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the
embankment soil from visual inspection. However, there was no visual evidence of slumps
or bulges beneath the lining that would indicate stability issues. On this basis, the upstream
slope was considered to be in acceptable condition.
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6.8.3 Downstream Slope

The downstream slope of the north and south embankments, which consist of compacted
sandy clay, is covered by an eight inch thickness of granular rock erosion protection. In
several locations the granular rock appeared thinner than the design thickness, and the
underlying embankment material was visible. The downstream slope was observed to be in
generally good condition. No seepage was observed at the downstream toe. A wide rip-rap-
lined stormwater ditch is present beyond the toe of the north and south portions of the
embankment. The downstream toes for the east and west interior embankments were not
visible, as they were submerged by the contents of the adjacent ponds.

6.8.4 Emergency Spillway

There is no emergency spillway for the Evaporation Pond. The only means of removing
water from the Evaporation Pond under normal operating conditions is by evaporation.

6.8.5 Outlet Works

There is no outlet works for the Evaporation Pond.

6.8.6 Internal Drains or Toe Drains

There are no internal drains or toe drains included in the embankments that impound the
Evaporation Pond.

6.8.7 Water Surface Elevations and Reservoir Discharge

The water surface in the Evaporation Pond at the time of the site visit provided 12.6 feet of
freeboard.

6.9 Field Assessment Observations
6.9.1 Settlement

Visual evidence of settlement was not observed. Regional subsidence due to groundwater
withdrawal has resulted in about 1.5 feet of mostly uniform settlement at the facility since
construction in 1995. Measured differential settlement of about 0.5 feet from west to east
across the facility has occurred since the facility was constructed. A large fissure associated
with the subsidence was observed encroaching into the foundation of the south part of the
facility prior to construction, see Exhibit 1 for location of fissure. The fissure was mitigated
prior to construction and a monitoring program was implemented. The monitoring program
has been expanded to include a second fissure observed at the north end of the facility in
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2003. Monitoring includes annual high precision survey techniques in the area of the fissures
and at 16 benchmarks located on the embankments.

6.9.2 Movement

With exception of the settlement discussed above, there has been no significant slope
movement of the dam embankments.

6.9.3 Erosion

Several instances of locally significant erosion of the embankment slopes have occurred and
these are typically associated with leaks from the high pressure pumped slurry pipelines that
convey the slurried ash from the power plant to AP1 through AP4.

6.9.4 Seepage

Previous incidents of seepage in the SSP2 were associated with damage to the HDPE lining.
The seepage pooled between the synthetic lining and the underlying clay lining and was
remediated by lowering the water level in the pond, pumping the water from behind the
lining, and making repairs to the HDPE lining. The leaks in the HDPE lining associated with
the SSP2 were considered by AEPCO to be the result of vandalism, and several similar
instances of damage to the lining in other ponds in the past was also considered to be the
result of vandalism.

6.9.5 Leakage

No water leaks were observed from the facility embankments, project piping, or structures at
the time of the site visit.

6.9.6 Cracking

No cracks were observed in the upstream or downstream slopes or the crests of the dams.
Fissures associated with regional subsidence are discussed in the above section on settlement.

6.9.7 Deterioration

No significant deterioration of the dam embankments or structures was observed.

6.9.8 Geologic Conditions

The geology of the project features appears consistent with descriptions in the available
reports. There have been no studies or events (landslide, earthquake, etc.) that would result
in changes to the description of local geologic conditions.
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6.9.9 Foundation Deterioration

No signs of foundation deterioration were observed for the seven dams.

6.9.10 Condition of Spillway and Outlet Works

There is no spillway for any of the seven dams. The AP1, AP2, AP3, and AP4 outlets consist
of decant drop inlets using a tower and stop log structure, HDPE outlet piping, and a sump
and pump. No adverse conditions were observed for the decant drop inlets and the pipes,
pump, and sump were not readily observable.

The SSP1 and SSP2 outlets consist of three pipes connecting the two ponds at three different
elevations. These pipes will only serve as an outlet from the pond with the higher water level
to the pond with the lower water level. No adverse conditions were observed where the pipes
protrude into SSP2. The remaining length of the pipes was not readily observable.

There is no outlet at the Evaporation Pond. Removal of decant water is by evaporation only.

6.9.11 Observations of Operation of the Spillway and Outlet Works

The decant drop inlet structures in AP1 and AP2 were passing a small quantity of flow over
the stoplogs. The decant drop inlet structures in AP3 and AP4 were not operating because
the water level in AP3 and AP4 was many feet below the stoplog sills. There are no
spillways in any of the seven impoundments.

6.10 Reservoir Rim Stability

Reservoir rim stability issues do not apply to the perimeter dams that exist at the seven
impoundments.

6.11 Uplift Pressures on Structures, Foundations, and Abutments
There are no structures subject to uplift pressures at the seven impoundments.

6.12 Other Significant Conditions

None.
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7.0 Spillway Adequacy

7.1 Floods of Record

Based on the design documents for the stormwater drainage ditches surrounding the seven
ponds, the 24-hour 100-yr precipitation event is 4.4 inches. Floods of record have not been
recorded for the Big Draw drainage that flows past the Coal Combustion Waste Facility.

7.2 Inflow Design Floods

Currently, each of the seven dams is classified as a high hazard potential structure by
ADWR. State regulations indicate that high hazard dams be able to store or safely pass a
flood equivalent to the PMP while maintaining a minimum of three feet of freeboard.

Each of the seven dams is designed as a perimeter dam with no potential to receive surface
water run-on. The inflow flood will be limited to precipitation that falls directly on the
reservoirs themselves. Based on the provided drawings, the dam has a 3.0-foot-freeboard
and is capable of storing a 72-hour precipitation event of 11.2 inches, which is 100 percent of
the PMP based on Hydrometeorological Report No. 49, as reported in Burns & McDonnell
(1993). None of the seven dams has an emergency spillway. Water levels in AP1, AP2,
AP3, and AP4 are controlled by pumped discharge from the ash ponds back to the power
plant. Each of the seven ponds is designed to have capacity to store the inflow design flood,
but the required freeboard of 3 feet above the surcharge pool is not maintained.

7.2.1 Determination of the PMF

The PMP of 11.2 inches was based on Hydrometeorological Report No. 49. The PMP is
considered to fall directly on the reservoirs because there is no contributing drainage area.

7.2.2 Freeboard Adequacy

The planned operating freeboard of 3.0 feet at each of the seven ponds is not adequate to
store the full PMP based on incipient rainfall on the reservoirs and no contributing drainage
area because freeboard requirements established by the state are not met.

7.2.3 Dam Break Analysis

A simplified dam break analysis and inundation mapping has been documented for an
individual pond. For purposes of this assessment, this analysis is also considered generally
applicable to the seven ponds that comprise the Coal Waste Disposal Facility. The
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inundation is mapped downstream to where it flows from the Big Draw drainage into the
Willcox Playa. Two habitable structures and highway US 191 were identified during
development of the inundation mapping. The dam break analysis and inundation mapping
were not reviewed as part of this study.

7.3 Spillway Rating Curves

There are no spillways for any of the seven dams.

7.4 Evaluation

There is insufficient capacity in AP1, AP2, AP3, AP4, SSP1, SSP2, and the Evaporation
Pond to store the inflow flood, which is the full PMP, while maintaining the required

freeboard of 3 feet in accordance with state regulatory requirements for high hazard
impoundments.
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8.0 Structural Stability

8.1 Visual Observations

The assessment team saw no visible signs of instability associated with the interior or
exterior dikes of the seven impoundments during the September 3, 2009, site assessment.

8.2 Field Investigations

A Subsurface Investigation Report for Ash Pond Modifications was prepared by Burns &
McDonnell (1992). Subsurface investigations performed at the site consist of:

e Sixteen borings were completed by Burns & McDonnell to investigate the
subsurface conditions and to investigate borrow sources for the dike
embankments. Standard Penetration Tests (SPT) were performed as part of
the investigation, with borings extending to depths of 26 feet to 171 feet. Soil
samples were obtained for laboratory testing consisting of unit weight,
moisture content, gradation, Atterberg Limits, Standard Proctor, unconfined
compression, consolidation, and hydraulic conductivity tests.

e In 1974, Burns & McDonnell performed a subsurface investigation at the
location of proposed power plant Units 1 & 2. Select borings and laboratory
test results from that investigation are presented in Burns & McDonnell
(1992). These borings are in the vicinity of the power plant, but may
approximate the subsurface conditions near the impoundments. Laboratory
tests included moisture content, dry unit weight, gradation, Atterberg Limits,
consolidation, and direct shear tests.

e In 1962, Kaiser Engineers performed a subsurface investigation for the Cochise
Power Plant, which pre-dated the existing power plant at the same site. Select
laboratory test results from that investigation are presented in the subsurface
investigation report by Burns & McDonnell (1992). The boring that is
discussed in the report is located at the power plant, but may be indicative of
subsurface conditions near the impoundments. The laboratory test results
included in Burns & McDonnell (1992) present only direct shear tests.

8.3 Methods of Analysis

The methods of structural stability analysis are presented in Design Notes and Analysis for the
Ash and Scrubber Sludge Disposal Ponds and Pond Dikes (Burns & McDonnell, 1993). An
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addendum to this report was issued to address comments from ADWR (Burns & McDonnell,
1994). This addendum presents additional discussion on the methods of analysis.

The design reports evaluated the stability of a generalized embankment section. This section
included the maximum embankment height (30 ft.), the standard embankment slopes of
3H:1V, the standard crest width of 20 feet, and typical soil parameters for the embankment
and the foundation. The granular rock slope protection on the exterior embankment slopes
and the HDPE liner on the interior slopes were neglected in the analyses.

Loading cases evaluated in the stability analysis included the end of construction, rapid
drawdown, steady-state seepage, partial pool, and associated appropriate seismic cases. The
computer software UTEXAS2 was used for all analyses. Spencer’s method of slices was
used, and the phreatic surfaces were estimated using Casagrande’s method.

A peak horizontal acceleration coefficient of 0.15g was applied as a pseudo-static coefficient
in the facility design (Burns & McDonnell, 1994). This is significantly higher than an
acceleration of 0.10g as shown on the 2008 United States Geological Survey (USGS)
regional probabilistic seismic hazard map for 2 percent Probability of Exceedance within 50
years (recurrence interval of approximately 2500 years). Application of a peak horizontal
acceleration coefficient of 0.15g as a pseudo-static coefficient in the facility design would be
comparable to an approximate Maximum Credible Earthquake loading, which is an
appropriate recurrence interval for application to high hazard classification impoundments
based on federal dam safety guidance.

8.4 Discussion of Stability Analysis

The details and results of slope stability analyses are reported in the 1993 and 1994 analysis
reports. The 1993 report presented stability analyses for the design of the impoundments.
Based on comments from ADWR, the revised report was issued in 1994. The stability
analyses of the 1994 Response to ADWR Comments supersede the analyses presented in the
1993 report.

The stability analyses completed as part of the 1994 report were used to evaluate the Factor
of Safety of a generalized critical section. Using the computer software UTEXAS2,
developed by Stephen Wright at the University of Texas, stability under several conditions
was evaluated using the Spencer Method. Steady-state seepage, rapid drawdown, end-of-
construction, and partial pool cases were evaluated. Earthquake loading was also considered
for each of the load cases except rapid drawdown. For the seismic case, a pseudostatic
acceleration of 0.15g was applied to the embankment.

It is typical to apply one-half of the peak acceleration in the stability analysis, and it is also
typical to use the maximum credible earthquake (MCE) for high hazard dams. While
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information on the MCE has not been developed for the project site, a report prepared for the
nearby Rosemont Mine indicates that the MCE is 0.15g to 0.20g based on the background
earthquake (Vector Colorado, LLC, 2006). If the Santa Rita fault zone is determined to be
active, the MCE could be as high as 0.34g. This range of MCE results in a range of
pseudostatic coefficients from 0.075g to 0.17g. Therefore, use of 0.15g is conservative for
the background earthquake, and is only slightly unconservative if the Santa Rita fault zone is
determined to be active.

The material properties used in the stability modeling were based primarily on published
correlations based on material classification, index testing, and field tests. Where laboratory
testing of site-specific materials was completed, these results were used. The geometry of
the modeled section was based on the maximum design geometry.

The phreatic surfaces used in the models were estimated using the Casagrande method.
These phreatic surfaces were based on steady- seepage conditions, modeling the properties of
stored ash as water, and ignoring the seepage control provided by the HDPE lining.

8.5 Factors of Safety

We reviewed the computed factors of safety for the embankment stability analysis contained
in the 1994 Burns & McDonnell report. We compared the reported calculated factors of
safety (FOS) to minimum required factors of safety as currently required by ADWR and by
FERC. Table 8.1 presents the calculated factors of safety and the required factors of safety.

Table 8.1: Stability Factors of Safety and Guidance Values

Min. Calculated Min. Required | Min. Required
Loading Condition FOS (1994 Report) | FOS (ADWR) FOS (FERC)
End of Construction 3.11 1.3 1.3
End of Construction - Seismic 1.85 1.0 1.0
Full Reservoir — Steady-state Seepage 1.61 15 15
glélilsi?cservoir — Steady-state Seepage - 1.07 10 10
Rapid Drawdown — Water depth 5 ft 1.56 1.2 11
Rapid Drawdown — Water depth 27 ft 0.74 1.2 1.1
Partial Pool — Water depth O ft 1.98 15 N/A
Partial Pool — Water depth O ft - Seismic 1.30 1.0 N/A
Partial Pool — Water depth 10 ft 2.04 15 N/A
Partial Pool — Water depth 10 ft - Seismic 1.30 1.0 N/A
Partial Pool — Water depth 20 ft 2.40 15 N/A
Partial Pool — Water depth 20 ft - Seismic 1.36 1.0 N/A
Partial Pool — Water depth 27 ft 2.83 15 15
Partial Pool — Water depth 27 ft - Seismic 1.45 1.0 1.0
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As indicated in Table 8.1, the calculated factor of safety for rapid drawdown from the
maximum pool is below the guidance value. Although the calculated factor of safety does
not meet criteria, a 21.5 foot deep tension crack has been included in the analysis, which is
not a typical assumption and is very conservative. GEI performed a check stability analysis
for rapid drawdown that resulted in a computed factor of safety of 1.37, which exceeds the
recommended ADWR and FERC minimum factors of safety.

8.6 Seismic Stability - Liquefaction Potential

The liguefaction potential at the Coal Waste Disposal Facility has not been previously
evaluated based on the available documents. Certain conditions are necessary for liquefaction,
including saturated, loose, granular soils and an earthquake of sufficient magnitude and
duration to cause significant strength loss in the soil. The water table is more than 70 feet
below the impoundments based on information from the eight borings completed within the
footprint of the impoundments. The clayey foundation soils and the soils used for construction
of the dikes are not likely susceptible to significant strength loss during strong shaking. Clayey
soils were compacted to a minimum 95 percent Standard Proctor compaction for the
embankments, which results in a dense soil, and the foundation soils generally consist of stiff
to hard clays. The foundation soils and the embankment soils are unlikely to become saturated
from the impounded water due to the HDPE lining. Therefore, in our opinion, the potential for
liquefaction of the facility embankments or foundation soil is low.

8.7 Decant Drop Inlet Structures

The decant drop inlet tower structures in the ash ponds (AP1, AP2, AP3, and AP4) are
constructed of reinforced concrete and are founded on a concrete slab. The towers are 33.5 ft
high. The towers are the primary means of removing decant water from the ash ponds and
are the sole means of discharging floodwater from the impoundment.

Design calculations for the drop inlet tower structures were not available. GEI completed a
check analysis for a sliding loading case and for a seismic loading case for the tower
assuming 0.34g horizontal acceleration. Conservatively ignoring soil loads, the resultant is
within the base for the seismic loading case. Also, the factor of safety against sliding is 1.56
assuming passive soil pressures are neglected, which is a conservative assumption. These
loading cases both meet or exceed the required structural stability criteria.

8.8 Summary of Results
8.8.1 Embankments

The stability analyses that have been performed for the embankments appear to address
adequately the most critical section. With one exception the analyses presented in the 1994
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report all meet the minimum required factor of safety criteria according to ADWR and FERC
guidance. These analyses include use of appropriate material properties and loading conditions.

The low calculated factor of safety for rapid drawdown from maximum pool documented in
the 1994 design resulted from a very conservative analysis that may not be representative of
typical rapid drawdown analysis. A GEI check analysis for rapid drawdown using a
conventional model resulted in a factor of safety that exceeded the minimum recommended
factor of safety.

8.8.2 Decant Drop Inlet Structures

A 1994 design structural analysis of the decant drop inlet structures was not available for
review. A check GEI analysis for sliding and seismic load conditions indicates the structure
meets or exceeds stability criteria.
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9.0 Maintenance and Methods of Operation

9.1 Procedures

AEPCO’s experience with management of the coal combustion waste management system
has resulted in the development of standard operational procedures to inspect, maintain, and
operate the system. To the knowledge of the assessment team, these procedures have not
been formally documented in an Operation and Maintenance Manual. Several of the plant
engineers and operating personnel have been with AEPCO since the seven impoundments
were placed in service. The power plant is manned 24 hours a day, seven days a week.
Daily inspection rounds are performed of the entire ash pond facilities by operations staff to
observe the general condition of structures and embankments. ldentified deficiencies are
documented and repaired.

9.2 Maintenance of Impoundments

Maintenance of the seven impoundments is performed by AEPCO staff under the guidance
of AEPCO managers and engineers. Instrument readings are reported annually to the
Arizona Department of Water Resources. Inspections are made monthly by AEPCO
engineers and typically annually by ADWR personnel.

9.3 Surveillance
The entire project is patrolled daily by APS personnel. Plant personnel are available at the

power plant and on 24-hour call for any emergencies that may arise. There are no automatic
alarm systems at the impoundments.
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10.0 Emergency Action Plan

An Emergency Action Plan (EAP) has been developed for the seven impoundments
(AEPCO, 2009). The EAP was developed based on a dambreak analysis and inundation
mapping for an individual pond at the facility, which indicated the potential for flooding the
2 residences that are located about 0.5 miles downstream. The dambreak flood will also
inundate Highway 191, which is located immediately downstream of the seven
impoundments. The inundation map indicates outflows resulting from a dam failure will be
conveyed down the Big Draw drainage about 1 mile to the uninhabited Willcox Playa.

The seven impoundments were assigned a High Hazard classification based on a dambreak
and inundation analysis performed by AEPCO. The High Hazard classification has been
accepted by the Arizona Department of Water Resources (ADWR), Dam Safety and Flood
Mitigation Division.

GEI concurs with the High Hazard classification for the seven impoundments based on both
the potential for inundation of Highway 191 and associated potential for loss of life, and on
the flooding of two residences located about 0.5 miles downstream of the facility.

The Low Volume Wastewater (LVWW) Pond has not been assigned a hazard classification.
The height and storage capacity of the LVWW Pond is below the minimum requirements for
regulation as a dam by ADWR. Discharge from the LVWW Pond would flow directly into
the uninhabited Willcox Playa. No homes are located downstream of this pond.

The Cooling Tower Blowdown (CTB) Pond (shown as Facility 4 on Exhibit 1) has not been
assigned a hazard classification. The height and storage capacity of the CTB is below the
minimum requirements for regulation as a dam by ADWR. Discharge from the CTB Pond
would flow directly into the uninhabited Willcox Playa. No homes are located downstream
of this pond.

The Coal Pile Retention (CPR) Basin has not been assigned a hazard classification. The
basin is constructed entirely below grade. The height and storage capacity of the CPR Basin
is below the minimum requirements for regulation as a dam by ADWR. Discharge from the
CPR Basin would be retained on Apache Power Plant property. No homes are located
downstream of this pond.

GEI recommends a Low Hazard Classification for the LVWW Pond based on the height and
storage capacity and lack of potential for significant economic, environmental damage, or
loss of life in the event of failure of the embankment.

GEI recommends a Low Hazard Classification for the CTB Pond based on the height and
storage capacity and lack of potential for significant economic, environmental damage, or
loss of life in the event of failure of the embankment.
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GEI recommends a Less-than-Low Hazard Classification for the CPR Basin because the
basin is constructed entirely below grade and therefore there is no potential for failure of an
impounding embankment.
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11.0 Conclusions

11.1 Assessment of Dams
11.1.1 Field Assessment

The seven impoundment dams were generally found to be in satisfactory condition. Issues of
potential concern for the facilities were identified from our field assessment as follows:

e Differential settlement across the site due to regional subsidence has resulted in
portions of the crest of each impoundment being lower than other portions of the
crest.

e Fissures have developed near the impoundments due to regional subsidence. At least
one of these fissures extends beneath the impoundments.

e The granular rock slope protection on the downstream slope has become thin in
several locations such that the underlying embankment material is exposed.

11.1.2 Stability Analysis (Adequacy of Factors of Safety)

With one exception the stability analyses addressing the generalized critical section meet the
minimum required factors of safety criteria according to ADWR and FERC guidance. These
analyses include the use of appropriate material properties and loading conditions.

The analysis performed for rapid drawdown from maximum pool elevation reports a factor of
safety that does not meet minimum values required by ADWR and FERC. The low factor of
safety for this drawdown case resulted from an analysis that assumed a significant tension
crack within the embankment, which may not be an appropriate analysis condition. A check
analysis performed by GEI using conventional rapid drawdown conditions resulted in a
calculated factor of safety that exceeds the regulatory criteria.

11.1.3 Spillway Adequacy and Outlet Works

None of the seven impoundments have emergency spillways. Each impoundment has the
capacity to store 100 percent of the PMF, however state regulations require that a minimum
of 3 feet of freeboard be maintained during the PMF. The operating pool level does not
maintain adequate freeboard during storage of the PMF.

The four ash ponds (AP1, AP2, AP3, and AP4) each have a decant drop inlet structure that
serves as an outlet works. The only means to lower the water elevation is by evaporation or

36

GEI Consultants, Inc. 091330 Coal Ash Impoundment Specific Site Assessment Report
Avrizona Electric Power Coop Apache Power Plant




by pumping decant water to the Cooling Tower Blowdown Pond. Scrubber Sludge Pond 1,
Scrubber Sludge Pond 2, and the Evaporation Pond do not have an outlet works. The
addition of water (slurried fly ash) and removal of decant water from the impoundments are
carefully monitored and controlled by pumps operated by power plant personnel. There is no
automatic shutoff control system for the pumps delivering slurried fly ash or slurried
scrubber sludge to the impoundments to prevent overfilling of the ponds or to start the
recirculation pump system in case pond water levels exceed required operating levels.

11.2 Adequacy of Instrumentation and Monitoring of
Instrumentation

The only instrumentation for monitoring embankment performance is survey monuments,
which enable evaluation of movement of the embankments. There are no observation wells
or piezometers to enable measurement of water levels within the dam embankments and dam
foundations that may result from damage to the HDPE lining. Observation well or
piezometer instrumentation should be installed at locations near the maximum dam section or
other potentially critical locations to enable measurement of water levels within the dam
embankments and dam foundations should the HDPE lining become compromised.

The frequency of monitoring is considered adequate. Other instrumentation and monitoring
programs are generally satisfactory except that special attention should be made to
monitoring the following items:

e Low areas on the crest caused by differential settlement across the site due to regional
subsidence. This may impact the available freeboard of the impoundments.

e Any changes in the fissures that have developed near the impoundments due to
regional subsidence. The existing fissure monitoring and surveying programs should
be continued.

11.3 Adequacy of Maintenance and Surveillance

All seven of the impoundments have satisfactory maintenance and surveillance programs.
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12.0 Recommendations

12.1 Corrective Measures for the Structures

The locally sparse granular rock slope protection on the downstream slopes of several of the
embankments should be repaired.

12.2 Corrective Measures Required for Maintenance and
Surveillance Procedures

None.

12.3 Corrective Measures Required for the Methods of Operation
of the Project Works

Address the inadequate freeboard, which is less than 3 feet, during storage of the PMF by
either seeking a variance from the state to continue storage at the maximum operating pool
level or modify the maximum operating pool level to provide the required freeboard.
Provide an automatic shutoff control system for the pumps delivering slurried fly ash or
slurried scrubber sludge to the impoundments to prevent overfilling of the ponds, and an
automatic control system to start the recirculation pump system in case water levels in the
impoundments exceed required operating levels.

12.4 Any New or Additional Monitoring Instruments, Periodic
Observations, or Other Methods of Monitoring Project Works
or Conditions That May Be Required

Continue monitoring and measurement of survey monuments for differential settlement of
the impoundments and movement of the previously identified fissures. Continue visually
monitoring the embankments and nearby ground surface for any indication of additional
fissures.

Expand instrumentation to include staff gauges for each of the impoundments. The
elevations of the staff gauges should be established by survey methods. The staff gauges
should be used for estimating the pond surface elevations, which should be periodically
compared to the surveyed elevations of the pond crest to maintain adequate freeboard.
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Install observation well or piezometer instrumentation at locations near the maximum dam
section and other potentially critical locations to enable measurement of water levels within
the dam embankments and dam foundations should the HDPE lining become compromised.

12.5 Acknowledgement of Assessment

I acknowledge that the management unit(s) referenced herein was personally inspected by me
and was found to be in the following condition (select one only):

SATISFACTORY

POOR
UNSATISFACTORY

DEFINITIONS FOR ASSESSMENT

SATISFACTORY

No existing or potential management unit safety deficiencies are recognized.
Acceptable performance is expected under all applicable loading conditions (static,
hydrologic, seismic) in accordance with the applicable criteria. Minor maintenance
items may be required.

FAIR

Acceptable performance is expected under all required loading conditions (static,
hydrologic, seismic) in accordance with the applicable safety regulatory criteria.
Minor deficiencies may exist that require remedial action and/or secondary studies or
investigations

POOR

A management unit safety deficiency is recognized for any required loading condition
(static, hydrologic, seismic) in accordance with the applicable dam safety regulatory
criteria. Remedial action is necessary. POOR also applies when further critical
studies or investigations are needed to identify any potential dam safety deficiencies.

UNSATISFACTORY

Considered unsafe. A dam safety deficiency is recognized that requires immediate or
emergency remedial action for problem resolution. Reservoir restrictions may be
necessary.
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I acknowledge that the management unit referenced herein:
Has been assessed on  September 3, 2009 (date)

Signature:

List of Participants:

Stephen G. Brown, P.E. GEI Consultants, Inc.
Bryan M. Scott, Ph.D., P.E. GEI Consultants, Inc.
John Schofield Environmental Protection Agency, Region 9
Michelle Freeark AEPCO
James Andrew AEPCO
Charles Reece, P.E. AEPCO
Mel Bunkers Arizona DEQ
Pamela Nicola Arizona DEQ
Jaclyn Palermo Arizona DEQ
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Constructon pydoun /. N SM2 N 11,547,720 - E 67698 4226.40__| T0P OF WASTE PIPE_CROSSING STRUCTURE 22
! = : 6. THE CONTRACTOR SHALL COORDINATE THE CONSTRUCTION OF
and Parking Afea M3 N 18,842.623 — E 1,160,830 4216.40
s R A oL oY
Removed Afted Const. SM5 N 16,622.548 — E 3,141,543 4216.14 . '
e AT o | [T e T S L T e 2
1 /){ %_ : SM7 AL b 4227.48 | TOP OF WASTE PIPE CROSSING STRUCTURE §7 STOCKPILES DO NOT COVER PIPE,
.. N1 1 - 1 220
[ RERACION Scruc N 4 SMB 2897191 - E 59213 A226.35 8 EXSTNG SURVEY MONUMENTS SHALL NOT BE DISTURBED DURMG
L . SM9 N 12035234 - E 1,698.145 4216.73 CONSTRUCTION. IF DAMAGED THE CONTRACTCR, SHALL REPLACE
< SMie N 11,586,918 - E 269215 | 421658 THE SURVEY MONUMENT (AS INDICATED ON Y15) AT NO COST T0
- | BT N 11,230.496 - E 5,600.067 | 4216.26 | T0P OF WASTE PIPE CROSSING STRUCTURE #1 THE OWNER. i
Y SM2 N 14,464,089 - E 237.388 422656 | ALTERNATE 2 — BID DELETE 9. 20" WIDE ROAD SHALL BE REROUTED AS INDICATED. CONSTRUCT
| \ SM13 N 1;:::;;;'13 - g;‘gsg" 4221.86 RQJDEE.&COINGPREPARED SUBGRADE AND PROMIDE 6" CRUSHED ROCK
i S N1 — € 2,286.19¢ 215,91 i
[ i| EXISTING RAILROAD |TRESTLE SM1E N 13158581 - E 3,151.481 4215.98 ALTERNATE 1 — BID ADD 16. CONTRACTOR SHALL PROTECT EXISTING POWER LINES, PIPE
; | 12.008 SM16 N 12,990.655 — E 5605647 | 4216.13 | ALTERNATE 1 — BID ADD CORRIDOR AND CTBD DITCH AND KEEP THEM IN SERVICE.
i | CONTRACTOR SHALL PROVIDE TEMPORARY CROSSINGS OVER
! || PIPE CORRIDOR AND CTED DITCH AS RECUIRED TO ACCESS
i I MONITORING WELL SCHEDULE SELECT FILL STOCKPILE. AREAS.
: | DESCRIPTION COORDINATES ELEVATION KEY NOTES
,*\ MW— N 9,661.214 = E 3162485 4196.12 @ exsmne (@D FENCE CORMER @ N 58824
Y MW—2 W 11,785 = £ —1,335 4228 UNTS §2 & §3 N 13,600 E 43908
/ W-3 w2z MW=2 N 11,320 - E 3,935 4193 & @ EXSTING UNIT §1 E-1518 @ N 62489
— WW—4 N 10,6712 = E 7748 2118 @ ensme wr (@) FENCE CORNER £ 43900
5 MW=5 N 12,528 - E 3,998 HIZ £ TG N 12,433 ® LEUSTNG PENG CORROCR
Ly
/ h_ £ —2,006
Ness |/, e~ N 11,000 @ ensmie cooune TE INTO EXISTING (SEE NOTE 12)
BENCHMARK SCHEDULE TOWER BARBED WRE FENce (2D EXISTING CTBD OITCH
DESCRIPTION COORDINATES ELEVATION ELOWDOM POND N 1217866 (SEE NOTE 19)
(®) EXSTHG UNIT 42 £ ~1,409.88
- BM N 6,000,000 - £ 4,000.000 4185.83 COOLING T ® stooeLE o ES WERE STAKED PER PLAN
BM 2 N 5,520.098 — £ 2,099.957 | 419371 | ENSTHG LT N 7,207.9 # STOCKPILE COORDINA EAST OF
™—exrm rssure r“ BM N 5,000.206 - £ 3,000.163 | 4133.48 ® EouNG Tomes Eazmis O US. HIGHWAY 191
BM_4 W 10226551 - € 1955774 | 420236 | (3) me 7o EnsTig (9 N 68032
BM & N 11,105,205 — £ —36.322 a2 BARBED WIRE FENCE £ 42641
N 14,681.78 @ n 61307
10000 £ -351.77 £ 6,754
10,000 N 58102
ﬂgﬁs%w . ® £ 7,287
£ -1,475 @ N 53406
(©) FENCE CORNER E 57956
- ® N 13,825 @@ v sgess <4
£ -2082 £ 47065
g g LEGEND.
w ~ N
N 9,000 w w N 9,000 _EXISTING | _NEW
/—mmnom STOCKPILE AREA FOR R o g CONTOURS 4520
EXISTING POND CLOSURE (SEE NOTE 2) -
3% TOP OF SLOPE
/-Ex:snws RAW WATER [INE T Y Y Y T
WS, HIGHWAY 191 # TOE OF SLoPE
./_ [ ] STRUCTURES [ ]
CONSTRUCTION HAUL ROAD , \
: (SEE NOTE 1) ROADS e p———
N 8,000 | N 200 I 1
" WASTE PIPING | i RAILROAD
CORRIDOR EEEEEREEEEEE SRR
VIV B~ — XX X—— BARBED WIRE FENCE = =X X Xm—— X X X =
Y JCTION LAYDOWN
R\l ECRAMEAL L ECTRAL ———x K SECURITY FENCE XX X——
INSTALLAION CONTRACT 923081-3 DITCH FLOWLINE —_—— ———
. z e’ couact —-——-— - - ABOVE GROUND PIPES —— ———— - ——
. I = ~ CONSTRUCTION UNDERGROUND PIPES — - —— — —— — —
A ' == LI -\ T APPROMIMATE LOCATION N 7.008
U 0 7 = EIIS‘ﬂNG PONER LINE L A B s > <
““l‘:-- T FILL
STORM SEWER
< 3 STOCKPILE AREAS FOR
5l o =N - __‘:% S [9: STING BONDS CLOSURE W/0 END SRCTHONS
s | = (S6E NOTE 2 A0 ) et ——— PROPERTY UNE
6 == ||w\ I- APPROKMATE LOCATION
A |} \ = Ty d CUSTAG 12 CTED Fie RIPRAP
® ol | 2 > P = GRANULAR SLOPE PROTECTION
s ~ \a‘\ s
W 6000 - 1y A STOCHPILE_GUANTITI = CRUSHED SURFAGNG JULY 29, 1982 0. MADDOCK
SELEGT FILL = B85,080 C.Y. 3 . M
\_ = - L = 17,008 C.Y. & - SLOPE INDICATOR —— . = P
DEUVERY NS S X - ~ o siGN = M. FRERKING T. LARSON
B2 SN 0 | o
ON-SITE ~ -
VEIOLE RN | > S N == || | b Pl /MONITORING
EXISTING CONSTRUCTION TOPSOIL STOCKPILE AREA HOR \ | WELL
PARKING AREA. ENSTING POND CLOSURE L EXISTING| SOLID WASTE |
L el S o 57 RS T | s
H 5000 BE SHUTILED T0 WORK AREA [~ y &@'ﬂl - SURVEY MONUMENT -$~
- e —] — — —
L =
\, \ | COMBUSTION WASTE DISPOSAL FACILITY
LTS OF - C::} TREES WASTE DISPOSAL PONDS AND
RERGUTE EXISTING
/ RoAg (€ NOTE 9 sooes ISR ) i | APPURTENANGES CONSTRUCTION
o STREET LIGHT
APPROXIMATE LOCATION SITE PLAN
EXISTING POWER LINE \‘\ ot controct
sl o 400 ) = \O/ FIRE HYDRANT 91-033-1-010 | 9230012
SSCALE IN FEE|T ALTERNATE BID WORK ——————————— — — rawing Y1 _ Tev.
3 T0P OR TOE OF SLOPE TO MATCH EXISTING GRADE UWLESS AN ELEVATION OR SLOPE IS IDICATED R T

CF BIMYII lnc. 11/26/%6 CRH | New Ash Disposal Facility ~W.0. 923001 (1) E—512200—06—3814—Y013—C . Exhibit 1 ot o scake)




no. | date | by
SCRUBEER SLUDGE POND CELL *1 SCRUBBER SLUDGE POND CELL *2 . 1u8F . , 0 [w-s4] T
© OKE ! i §20-04] TU .
L N 298940 ¢ DKE ¢ | oversion grrcw : — PROPERTY LNE 65 | U
E -89.44 N 14,200.07 1 I
£L. 4226.00 £ 42t i
20,0/ 0KE . :
: : -4230.00
: COMPACTED:
(SEE NOTE 3) 8
— . - 4220.00
Sury7e Yo R D St et bt SR z E YT 220
(SEE NOTE 3 EL. 4248 .
—-
" $:0.30% | 0.0
'\- I v
: ; ; CONPACTED, SUBGRADE | c
420000 Loy S N S AN AR WU W S S g SFEE, NOTE 3% i i 420000
South Section through SSP1 & SSP2
SECTION
€ DKE
N 13,712.57
E 185,75 |
; , EVAPORATION POND EL 4200 e . °
:I?I%I.N | (SEE NOTE 2) 1826 H
& a0 —] 89.88° € ACCESS SPUR
w278 f /6L 47070
[' "| ~rowe 20.0'OKE
RNt cowrTED | / \-" i
] sl v W
EC. 320395 - 1 H 1} L i
- £L.4198.79 }L m-l / i
cmmmésm F
AR S . Eenregersnrd L— T s A S e 4100 North
. . 1| AL WTERIR DIE HE ENT
Section through Evaporation Pond RE WOCA
SECTION Wﬂv
6
OR
3. ALL SECTION ELEVATIONS ARE TOP OF SUBGRADE OR TOP OF COMPACTED EMBANKMENT UMLESS OTHERWISE MNDICATED.
LINER, GRANULAR SLOPE PROTECTION, KEYWAY AND CRUSHED ROCK SURFACING SHALL BE AS DETALED OM DWG. Y12
ASH DISPOSAL POND CELL =2 ASH DISPOSAL POND CELL *3 2084 -
1 M5.94 ' © ACCESS
& DKE SPUR
€ WFBD. ! N ugeLzs N 32973 &L 41985 <4
TN BBt 2] "
v, 1. [T WRRRRNE . © ¢ oS — T [ e - 4220.00 g
20.0'DKE 20,0/ DKE — H
20,00
—~EXSTING c;mﬂm:ﬁ:a_r i i
420000 Wi A ST — .............(msts..m« TE”J:""' ;
: . - . /
H ],
‘M%i f E . H » T 1 - :
‘ M ing | e \ G ‘5
i Vg i b * : b4 i i i i ; J
- | cowpacten : \_ - N U SO S W S i mebiniintt
: . , oo oM S WU S s et . , . ; : i . . \
South secTion N\ Section through AP2 & AP3
1350 ASH DISPOSAL POND CELL *1 . ASH DISPOSAL POND CELL *4 . 43758 ,
I— = (SEE NOTE 2) |
. " .
¢ WFBD. N
£ | __Burns |
4220.00 _\ } 04000 —
g g Note: Depicted geometry i McDonnell L
SLUDGE LM : S P
g | commer szs-3 not consistent with obsery e e
40,00 i A H ALY 29992 0. MADDOCK
g section that t;as j.H::,lV slopey e P—
g : and a 20' crest width , M. FRE T. LARSON
g : i y, ——
420000 R / [\ M
; Ty / CREPCO-
3 LS e ARIZONA ELECTRIC
§ “rote ; yan POWER COOPERATIVE, INC,
& - 7 APACHE STATION
i 5 i i T : COMBUSTION WASTE DISPOSAL FACILITY|
§ NH 84 o R S o mmsrmz mmumm:x?c;u N
] . —
3 Section through AP1 & AP4 o e 28 SR SECROS
| South SCALE IN FEET O 435 1-00 | ™ 2a0m-2
i VERT: 2 a 2 . 20 g —
b4 - . : ; . - . . T SCALE INFEET Y - @
i Bisigy . \ Tsheel ol sheels

w— T | . WM"MF‘F“V W.0. 923001 (1)° Exhibit 2 (not 1o scale)
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COPYRIGHT @1991 BY BURNS & McDONNELL ENGINEERING COMPANY, INC.

e 28 34 0N £.88.50.00

1 2 3 4 5 3 7 8 9 2 1 12 13 " 15 1 15 % 17

E-512200-06-3814-Y023-A no. | dote | by revision
. 0 [3-9-94] TLL [ISSUED TO OWNER FOR BD|
9-20-94] TLL [ISSUED AS BD
52.82" SCRUBBER SLUDGE POND CELL *1 . EVAPORATION POND 1 ]4-8-9% | DM |CONFORMING TO
. . CONSTRUCTION
&t WFBD. (SEE MOTE D ASH DISPOSAL POND CELL *2 N ASH DISPOSAL POND CELL *1 465 89.28 RECORDS

Ss10%
TOWARD DITCH

NOTES:

1 POND BOTTOM SHALL BE LMED WITH A 60 ML HDPE LNER AND ALL INTERIOR DIKE SLOPES SHALL BE LMED WITH

AN 80 MIL HOPE UINER. SECONDARY 60 ML HOPE LINER SHALL BE INSTALLED WHERE INDICATED IN PLAN DRAWMNGS.
AL EXTERIOR DIKE SLOPES RECEIVE 8~ THICK GRANULAR SLOPE PROTECTION AND ALL DIKE TOPS RECIEVE
6" THCK CRUSHED ROCK SURFACING.

2. HDJUST POND BOTTOM SLOPE TO MANTAN A MINMUM OF 1FOOT BELOW EXISTING GRADE IN AREAS WHERE POND

BOTION SLOPE ENCROACHES UPON THE TOPSOL OR CREATES A FLL AREA pa— "\ Section through SSPI, Evaporation Pond, AP2 and AP1
3. ALL SECTION ELEVATIONS ARE TOP OF SUBGRADE OR TOP OF COMPACTED EMBANKMENT UMLESS OTHERWISE BDICATED. NOT T0 SCALE wp
LMER, GRANULAR SLOPE PROTECTION, KEYWAY AND CRUSHED ROCK SURFACING SHALL BE AS DETALED ON DWG. YIZ. <
— 60 Jall Jod _ VA
7 —" / e ke
6" TOPSOL & SEEDING rm-/ i I 1 . = i i ; B

m————

LEL. 420597 |

: & i H
i 2 S35
H TR : ?
_g i S=0.257 !
s " s BRI iR -: 2
1 $si3 §_¥;k - gzs B e o S 33 % . - BBl 2
RS salE e e : i 3313 5 s
L 2@ P 2Bwld 28|z <2 =&l 28~ @
- 52|o BaB|o Balw wa w5| . — i
- o Gagp R reeves Bedh 5408 20400 25400 38+00

PROFILE OF 12' F.B.D. RUNNING SOUTH OF DISPOSAL FACILITY
Vo

.................. . ) g e
6220 8050 i “§ ;
g .n g iz Sls
sis sy HoE3 PR
B el 3 Sees 52 8 :
e EXISTNG GRADE 2®d ! =|= Eg <Eld
: _/- Glaw 5 wlA PE | i
$20.251 | e i
_ﬁ. . .. . P % £ ! anra
; A L0 48358 : o Iy~ 1% X
TOPSOIL & SEEDNG CTYP) 3 = ;‘;2-5;- i "
: : - ] 2. s
; g |8 TEZ L 88|y
: - Eo o - 1~ Lge THiCK ; =
= <52 28 i (SEE DWG: Y12 FOR t =Bl
- BElw ?8ld TP SECTON -
3g+00 3se00 4g+00 4500 - a+08
PROFIL F.B.D. RUNNING WEST THEN
PROFILE OF 10'F.B.D. RUNNING SOUTH OF DISPOSAL FACILITY £ 3;1:‘ o%onspos;m rma.rr:m THEN
) 50"
) ) s .
EXSTING CRADE 8000 /~ 405.0' N $3.26 -
A bt sty PA P e et e e e e : : : :  n—— .
] ] : i /- i T ThRRRe i i ;
N S PRSP AP U e P s TN S SRS SN SN PSS S 1 SN o e bmon | tsEE DWGYR
} ; I P : » ~ " o N e N _ T e —— e e m—— \\ T-rp,g:crgmn-\
N
B ——e $=8.907 N N
: oMol -
: i o i L. 420560
6" TOPSOL: & SEEDING Tm-/ : e g i 4
: : { . TOM OF ENSTING i )
r’ gl s00 GATION POND. ces |l K
H <Al “ -59 - =
2 2|8 e - = [t 1= i .
£ gz ERs g BEg gylg g
g woEE |8 b S —
i ;e —< < =T S| B
E . : i i : :'ﬁ: a.'c'T-E:H 3 mS?.’B; =1 i
7408 12+ 09 15400 20400 25400 30499 35408 40+00 “‘Dzmn__‘“
_PROFILE_OF 10'F.B.0. RUNNING WEST AND THEN NORTH OF DISPOSAL FACILITY | McDonnell|
! 1 ote Toled
3674 Faed 4050 : Pand Vaad s05.0° A g ' SCALES FOR DITCH PROFILES R 0. 1A000CK
: 28 2 88 200 | %593 RS0
- gtﬁgg% e ALETFEET = — =
PR S PO I SRy EFRS SN | NSRRI SUUUUU SO N3 <~ Cobul | ANUUUNR SUUURUUUUR SOUUNUUUIIS SURUPUOS A0 | NSNS SNUSUSUIES SRS R :x'g 3 g ;h & : ) g B 26 h
4 . i " VERT: %
%g‘. _iﬁr.-‘g:gé;.‘ SCALE IN FEET EPCO
5 =22 N ARIZONA ELECTRIC
H ! H
: e A statn
=== |y —————— —_— i
H P oSeR251 TR — ———————— 1. SEE TYPCAL DITCH CHECK [COMBUSTION WASTE DISPOSAL FACILITY
— e i < . S : SECTION, DWG. Y15,
LR $&i2 3 Sxls FRSRN i s st | 708 SO O Sttt SRS S s WASTE DISPOSAL PONDS AND
g[8 =8 28[§ .:g 238 & ToPsoL & seeows (rve) T -__APPURTENANCES CONSTRUCTION
2 <2|di 2Bl 25|z 8 2350 i i GRADNG SECTIONS AND DITCH PROFLES
; o Galw Baje B[ w8 i i : i 1 i : ] i i I O Controc]
N aevee 45400 55420 T eaee0 65+20 ' sross-row | sz
. . ) . wowng Tev.
PROFILE_OF 12'F.B.D. RUNNING WEST AND THEN NORTH OF DISPOSAL FACILITY . YN - 1
sheel []

e - . : . . I {New'Agh Disposal Fackity . WA: 923001 (1) Exhibit 3 (st o scale)




WEmeters.

Sede For Mcradiming

B b 1.3

-8

COPYRIGHT (C) 1994 BY BURNS & McOONNELL ENGINEERING COMPANY, INC.

1 2 3 4 5 6 7 8 9 ? 1l 12 13 i 15 3 15 16 17
E-512200-06-3814-A008-B no. | dote | by | revision
‘ /‘ & DKE 7 s T ||ssucu 70 OWNER FOR ED)
/-wncs 9-20-94| TLL [ISSUED AS EID
. . SLOPE 1 |0-15-34| OLM |REMOVED SECONDARY
- N 0| 10.0 LINER DETALS
0.0 0.8 GENERAL FILL MATERIAL: 1/ & THICK CRUSHED 11864 TLL |REVISED PER C.0.*2
6" THCK CRUSHED 5‘;-' ROCK SURFACING -27-95] TLL |REVISION 10 C.0.*2
] ROCK SURFACING £"6" B0 MIL HDPE 2 |4-1-%| DLM |CONFORMING TO
; / 645 VENT WELOED ON THREE SOES CONSTRUCTION
GAS VENT — o GAS VEN 3 )] MK WATER LEVEL B RECORDS
FT wacwATeR (Ve o Ry g MRy o MAX WATER LEVEL  }3' 8" THCK CRANLAR b H 3
@ SLOPE PROTECTION ul
PRIMARY 80 MIL HDPE LINER 3 g‘TORM[” {W.»\TER 3 ECOWMTE'?T PRMARY 82 ML HDPE LINER
SUBAAENT A PRMARY 80 ML HOPE LINER ___ bmcw 7| vamEs (SELECT FILL) A
(SELECT FILL) '3{‘""-— - . Tt m)c}ﬂ.im ONLY
— KETWAY
el HOPE LINER (SEE NOTE 3)
__ KEYWAY e g o}l 0.0 zh N L ot Lnh NoTES:
—==— 3 3 % - —————
1 MIN, p E” et 1. INSTALL VENTS AT 50'INTERVALS AROUND POMD DIKE PERMETER.
L 6" THICK I—-I——-' STRIP 12 M 0 WL 2. ORIENT VENT SUCH THAT THE OPEN SIE IS ON BOTTOM.
(SEE NOTE 1 TOPSOL SCARFY
BREPARED SUBGRADE A
EXISTING GRADE STRIP PREPARED
2" MM, AND SCARFY SUBGRADE
8" M, THOKNESS TYPICAL EXTERIOR DIKE SECTION & MM, THICKNESS
— T o Stae SELECT FILL MATERIAL (TYP)
SELECT FLL MATERIL (TYP) TYPICAL INTERIOR DIKE_SECTION NOTES: NOT T0 SCALE TYPICAL GAS VENT
NOT 10 SCALE " M, THICKNESS e . TTNOT 70 SCAE
SELECT R MATERIAL (TYP) 1 EB",S" cg:fclk wﬂgs&m %cErc;e_ “%E EISE 1" WIDE EXCEPT THE DITCH ON THE EAST SIDE OF ASH NOT TO SCALE
€ DIKE & THICK CRUSHED € DIKE
/ ROCK SURFACING / COMPACTED SOIL FILL EXTRUSION WELD
6" THICK CRUSHED R
ROCK SURFACNG COMPACTED SO FILL ToP OF SLOPE / 3 L ’\< LR
_\ TOP OF SLOPE =~ =
. 8" THICK GRANULAR 307 MAX N
SLOPE PROTECTION g vEwr ey 2 M. TACK_WELD
—— GAS VENT (TYP.) ) I MM,
SEE DETAL THIS DWG. PRIMARY 80 ML -
HDPE LINER
PRIMARY 88 ML NOTE: GRIND LINER PRIOR TO WELDING
HDPE LINER _ TYPICAL EXTRUSION WELD
A NOT TO SCALE SEE PIPE PENETRATION
DETAL THIS DWG.
& 1 17N, WEDGE VELD W/VO0 FOR FOR BANDING DETAL
l--\ AR PRESSURE TESTING
H R 60 ML HOPE PIPE
mww 0 . HOPE LnE COMPACTED Eurgmmub\ 15 M, 1, NN gt i)
COMPACTED usmmzm\.’ LINER
: c . EXTRUSION WELD
Lelie m pETAL m 2 CONCRETE SUPPORT
NOT TO SCALE \i/ NOT TO SCALE \]_/ Lrusion wewo—~ BAD BENEATH LINER
INTERIOR_DIKE_LINER ANCHOR EXTERIOR DIKE LINER_ANCHOR 4NN, - 6" MAX.
! ConThLEws Hore
TYPICAL DOUBLE FUSION WELD WEEDDED CHANNEL
NOT TO SCALE (ot Note B
& GEOTEXTILE CUSHION BETWEEN LINER AND
EXISTING GRADE MOORING BUOY-MODEL *B114D CONCRETE PAD AS SPECIFIED (SEE NOTE 2)
TOP OF SLOPE AS MANUFACTURED BY SMITH % NEPHEW
TOP OF SLOPE ROYLAN, NC. OR AN APPROVED EQUAL NOTES:
: 1. STEEL TROVEL FINSH AL COMCRETE SURFACES WITH ROUND 41D
NEW CONCRETE WALL, FOUNDATION,
2. GEOIE)G‘HLE CUSHON SHALL BE TREVRA SPUNBOND 145, 45 MAFACTURED
OR RECTANGULAR PIPE SUPPORT BY HOECHST CELANESE conpomnow OR AN ENGINEER APPROVED
5 3. SEE LINER ANCHOR TO NEW CONCRETE DETAL THIS OWG.
! . eL PIPE_PENETRATION ISOMETRIC
NEOPRENE CLOSED CELL GASKET Z‘E;u[:ﬁ o - (T s NOT T0 SCALE -y
CABLE (TYPY J;i' ¥ GALVANZED ANCHOR SHACKLE WEFILL
e O g || |
. 4 = \L
o ij " THEK FILTER Rt D“’PED_/ 5{‘" HEAVY DUTY HOT DIPPED
, /8" 304 SS ANCHOR BOLTS BLANKET MATERIAL SAAZED GALVANTED CABLE THMBLES
. W/NUTS 2HD WASHER TYPICAL RIPRAP SECTION AS SPECIFED
IN_DIVERSION DITCH
1 DVERSIN ULy BUOY CONNECTION DETAL
o NOT 10 SCALE NOT T0 SCALE
>80 ML
HDPE LINER
80 ML HOPE LINER
12 5.5, BANDING
AT Fl . NOTES: .
EXTRUSION FIELD WELD EXTRUSICN WELD HDFE PIFE BOOT 1. INSTALL WIND BALANCE ANCHOR TRENCHES IN EVAPORATION POND ONLY.
o 80/68 ML 2. THE TRENCHES SHALL SPAN EAST TO WEST ACROSS THE POND AND ON EVERY
. HoE LR SEOTEXTLE (SEE NOTE 2 FOURTH PANEL (113" MAX SPACING)
- 4 \_ : PIPE PENETRATIO . 3. 00 NOT INSTALL ANCHOR TRENCHES WITH A SEAM SPANMNG THE TRENCH
TSOME mcmsow G.) N T BEMEATH THE COMPACTED FILL.
° A W\ & I OPRENE GASKE
' . S /ZA PR PN EXTRUSION WELD PPE AL EVAPORATION POND -
ISEE NOTE 3) WIND BALANCE ANCHOR TRENCH DETAIL
NOTE: . COMPACTED SUBGRADE NOT T0 SCALE
 EUBE0ED CHMEL WERe SECOOARY LN 1S RECURED. e :
EWBEDDED CHANNEL Wi U . . / LI rn
LINER ANCHOR TO NEW CONCRETE EJ Y | (556 NOTE 3 I———Is"”- ‘V[cDonne]l
NOT TO SCALE ‘\
- 5
B oh CRUSHED POLYLOCK HOPE RUNG AS MANUFACTURED BY — 2 gt 9eTaTed :
GSE OR APPROVED EQUAL ope LaeR LY 29,1992 D. MADDOCK
CUT ALL EDGES OFF CONTINUOUS EXTRUSION ‘ Jesigned checked
N .
FROR To WeLDNG A B THOK FENOROED M. FRERKING T.LARSON
60 ML (MIN) HOPE (SEE NOTE 20 : . »
UNER (TEXTURED) . h
LADDER SHEET HDPE RUNG oo RECOUPACTED SUBGRAOE — e
- = CONTINUOUS HDPE . . .
2- REE JOTE Byt WEIS OSTION AICHORNG BERM FOR ASH POND MO SCRUBBER ARIZONA ELECTRIC
T 1op o suopk NOTES: . Psgm ON EVERY, FOURTH PANEL, (1 MAK SPACNG POWER COOPERATIVE. INC.
L STEEL TROWEL ALL CONCRETE SURFACES WITH ROUND 40 ANNNG EAST TO WEST ACROSS THE POND. APACHE STATION
COMPACT £ SMOOTH EDGES. 2. DO NOT INSTALL FILL OVER A SEAM SPANNNG THE LENGTH LUMBUSTION WASTE DISPOSAL FACILITY
€D SOL FLL EXTRUSION WELD TEXTURED 2. RENFOROE CONCRETE SLIB WITH 4x4 We.0 x We.0 WNF LOCATED OF THE FOND.
SHEET 10 SUOOTH SHEET A RRIES o T WASTE DISPOSAL PONDS AND
g3 -
.y HDPE LINER OR HOPE PIPE, WELD THE PFE BOOT APRON AND PIPE BOOT TO APPURTENANCES CONSTRUCTION
. (TYP. 3 SIDES) " THE PIPE. FOR NON-HDPE PPE, APPLY A SCONE OR OTHER _ASH_AND SCRUBBER POND ANCHORING DETAL WASTE POND DIKE CROSS SECTIONS
TOE OF SLOPE HOPE LINER ENGMEER APPROVED SEALANT. NOT 10 SCALE AND LINER DETALS
(TEXTURED) 4, SEE LINER ANCHOR TO MEW CONCRETE DETAL THIS DWG. project controct
- . - H-933-1-219 | 9230M-2
POND SIDE SLOPE . . . NOTE: Towg g
—_——— = TOE OF SLOPE w LIER WANUFACTURER SHALL APPROVE ALL WELDING, PENETRATIONS, GAS VENTS AND o b
_LADDER DETAL ’ NOT TO SCALE i AXCHORING DETALS PRIOR TO INSTALLATION. Y12 -— 2
oF Biaishos NOT TO' SCALE eel o Sheels

PO\ OSSP LI, g QM 1= 1.5,6. 35,414, 50+ 52,90.61-183.

1 . ‘New Ash Disposal Facility”

w.o. 923001 )
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um[mT©1994 BURNS AND McDOMNELL ENGINEERS, INC.
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Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Ash Pond No. 1

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4212.3 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes ;
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4215.6 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (spemfy location, if seepage .carnes fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre'ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Ash Pond 1.

3. Stop logs in inlet structure are adjustable

12. No decant trash racks

4. No Spillway

20. Outlet was submerged and not visible

5. Survey indicates east embankment is 0.4 ft low

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

6. Settlement monuments; no observation wells; no staff gage

9. Minor woody shrubs becoming established on downstream slope

EPA Form, Jan 09



U. S. Environmental Protection Agency

<,
W
"4 prote

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Ash Pond No. 1

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Ash Pond No. 1
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent fly and bottom ash disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude \W109 Degrees 54 Minutes 4 Seconds
Latitude -N32— Degrees 4 Minutes 20— Seconds
State AZ____ County Caochise

Does a state agency regulate this impoundment? YES X NO

If So Which Sate Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 33 feet  Embankment Material Generally Sandy Clay

Pool Area 326

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

3.7

feet  Liner Permeability HDPE:1x10° cm/s: Clay: 1x10°" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR
_None Open Channel Spillway o -
TrapeZOidal < Top Width R Top Width
Triangular w/ %,"
Triangular
Bottom
Width
Depth -
Bottom (or average) width e
. RECTANGULAR IRREGULAR
Top width ‘
Average Width
>
Width
— X Outlet

24 in._ inside diameter T

Material

corrugated metal
__ welded steel
_____concrete

__ X plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside | Diameter

Is water flowing through the outlet? YES_ X NO
(water flow to pump sump is inferred from pump operation)

No Outlet

Other Type of Outlet (Specify)

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:

EPA Form, Jan 09



Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Ash Pond No. 2

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4212.3 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes ;
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4215.7 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (spemfy location, if seepage .carnes fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre'ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Ash Pond 2.

3. Stop logs in inlet structure are adjustable

12. No decant trash racks

4. No Spillway

20. Outlet was submerged and not visible

5. Survey indicates east embankment is 0.3 ft low

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

6. Settlement monuments; no observation wells; no staff gage

9. Minor woody shrubs becoming established on downstream slope

EPA Form, Jan 09



U. S. Environmental Protection Agency

<,
W
"4 prote

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Ash Pond No. 2

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Ash Pond No. 2
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent fly and bottom ash disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude \W109 Degrees 54 Minutes 16 Seconds
Latitude -N32— Degrees 4 Minutes 20— Seconds
State AZ____ County Caochise

Does a state agency regulate this impoundment? YES X NO

If So Which Sate Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 33 feet  Embankment Material Generally Sandy Clay

Pool Area 326

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

3.7

feet  Liner Permeability HDPE:1x10° cm/s: Clay: 1x10°" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR
_None Open Channel Spillway o -
TrapeZOidal < Top Width R Top Width
Triangular w/ %,"
Triangular
Bottom
Width
Depth -
Bottom (or average) width e
. RECTANGULAR IRREGULAR
Top width ‘
Average Width
>
Width
— X Outlet

24 in._ inside diameter T

Material

corrugated metal
__ welded steel
_____concrete

__ X plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside | Diameter

Is water flowing through the outlet? YES_ X NO
(water flow to pump sump is inferred from pump operation)

No Outlet

Other Type of Outlet (Specify)

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:

EPA Form, Jan 09



Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Ash Pond No. 3

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4193.6 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes ;
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4215.7 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (spemfy location, if seepage .carnes fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre'ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Ash Pond 3.

3. Stop logs in inlet structure are adjustable

12. No decant trash racks

4. No Spillway

20. Outlet was submerged and not visible

5. Survey indicates east embankment is 0.3 ft low

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

6. Settlement monuments; no observation wells; no staff gage

9. Minor woody shrubs becoming established on downstream slope

EPA Form, Jan 09
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Ash Pond No. 3

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Ash Pond No. 3
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent fly and bottom ash disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude \W109 Degrees 54 Minutes 18  Seconds
Latitude N32_ Degrees 4 Minutes 34 Seconds
State AZ_____ County Caochise

Does a state agency regulate this impoundment? YES X NO

If So Which Sate Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 33 feet  Embankment Material Generally Sandy Clay

Pool Area 326

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

22.1

feet  Liner Permeability HDPE:1x10° cm/s: Clay: 1x10°" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR
_None Open Channel Spillway o -
TrapeZOidal < Top Width R Top Width
Triangular w/ %,"
Triangular
Bottom
Width
Depth -
Bottom (or average) width e
. RECTANGULAR IRREGULAR
Top width ‘
Average Width
>
Width
— X Outlet

24 in._ inside diameter T

Material

corrugated metal
__ welded steel
_____concrete

__ X plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside | Diameter

Is water flowing through the outlet? YES NO_X

No Outlet

Other Type of Outlet (Specify)

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:

EPA Form, Jan 09



Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Ash Pond No. 4

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4186.8 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes ;
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4215.6 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (spemfy location, if seepage .carnes fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre'ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Ash Pond 4.

3. Stop logs in inlet structure are adjustable

12. No decant trash racks

4. No Spillway

20. Outlet was submerged and not visible

5. Survey indicates east embankment is 0.3 ft low

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

6. Settlement monuments; no observation wells; no staff gage

9. Minor woody shrubs becoming established on downstream slope

EPA Form, Jan 09
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Ash Pond No. 4

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Ash Pond No. 4
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent fly and bottom ash disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude \W109 Degrees 54 Minutes 18  Seconds
Latitude N32_ Degrees 4 Minutes 34 Seconds
State AZ_____ County Caochise

Does a state agency regulate this impoundment? YES X NO

If So Which Sate Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 33 feet  Embankment Material Generally Sandy Clay

Pool Area 326

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

28.8 feet  Liner Permeability HDPE:1x10™° cm/s: Clay: 1x10" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR
_None Open Channel Spillway o -
TrapeZOidal < Top Width R Top Width
Triangular w/ %,"
Triangular
Bottom
Width
Depth -
Bottom (or average) width e
. RECTANGULAR IRREGULAR
Top width ‘
Average Width
>
Width
— X Outlet

24 in._ inside diameter T

Material

corrugated metal
__ welded steel
_____concrete

__ X plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside | Diameter

Is water flowing through the outlet? YES NO_X

No Outlet

Other Type of Outlet (Specify)

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:

EPA Form, Jan 09



Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Evaporation Pond

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4203.4 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4215.8 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (s_pecn‘y location, if seepage .carrles fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre_ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

10. Subsidence fissures that cross dam foundation have been mitigated and
are closely monitored.

3. No decant structures or pipes.

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across the Evaporation Pond.

4. No Spillway

12. No decant trash racks

5. Survey indicates east embankment is 0.2 ft low

20. No outlet pipes.

6. Settlement monuments; no observation wells; no staff gage

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

EPA Form, Jan 09



U. S. Environmental Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Evaporation Pond

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Evaporation Pond
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Decant water storage and evaporation. Decant water is from ash disposal
ponds and scrubber sludge (flue gas emission control residuals) ponds.

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude \W109 Degrees 54 Minutes 30 Seconds
Latitude -N32— Degrees 4 Minutes 27 Seconds
State AZ_____ County Caochise

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 19 feet  Embankment Material Generally Sandy Clay

Pool Area 80

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

12,6 feet  Liner Permeability HDPE:1x10° cm/s; Clay: 1x10" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL

_None Open Channel Spillway

TRIANGULAR

Top Width

TrapeZOidal < Top Width .
Triangular w/
Triangular
Bottom
Width
Depth idinh
Bottom (or average) width -
. RECTANGULAR
Top width T
i Depth .
>
Width
— Outlet

Material
corrugated metal
__ welded steel
concrete
__ plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside

Is water flowing through the outlet? YES NO

_ X No Outlet

Other Type of Outlet (Specify)

Depth

JRREGULAR
Average Width

inside diameter T

Diameter

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:
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Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Scrubber Sludge Pond No. 1

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4222.8 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4225.9 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (s_pecn‘y location, if seepage .carrles fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre_ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

10. Subsidence fissures that cross dam foundation have been mitigated and
are closely monitored.

3. Three interconnect pipes to SSP #2 can function as decant when

water level in SSP #2 is lower than SSP #1.

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Scrubber Sludge Pond 1.

4. No Spillway

12. No decant trash racks

5. Survey indicates east embankment is 0.1 ft low

20. Outlet pipes were closed with blind flanges.

6. Settlement monuments; no observation wells; no staff gage

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

EPA Form, Jan 09



U. S. Environmental Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Scrubber Sludge Pond No. 1

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Scrubber Sludge Pond No. 1

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent flue gas emission control residuals disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude W1Q09 Degrees 54  Minutes 46  Seconds
Latitude N32  Degrees 4 Minutes 22 Seconds
State AZ____ County Cochise

Does a state agency regulate this impoundment? YES X NO

If So Which Sate Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.

EPA Form, Jan 09



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
Combination Incised/Diked

Embankment Height 17 feet  Embankment Material Generally Sandy Clay

Pool Area 417

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09
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feet  Liner Permeability HDPE:1x10° cm/s: Clay: 1x10°" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL TRIANGULAR
_None Open Channel Spillway o -
TrapeZOidal < Top Width R Top Width
Triangular w/ %,"
Triangular
Bottom
Width
Depth -
Bottom (or average) width e
. RECTANGULAR IRREGULAR
Top width ‘
Average Width
>
Width
— X Outlet

Approx. 24 in. inside diameter RN

Material

corrugated metal
__ welded steel
_____concrete

__ X plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside | Diameter

Is water flowing through the outlet? YES NO_X (See comment #20 on first page)

No Outlet

Other Type of Outlet (Specify)

The Impoundment was Designed By Burns & McDonnell (2003)

EPA Form, Jan 09



Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:

EPA Form, Jan 09



Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Coal Combustion Dam Inspection Checklist Form

Site Name:;_Apache Generating Station

US Environmental
Protection Agency

Date: September 3, 2009

Unit Name;_Scrubber Sludge Pond No. 2

Operator’'s Name: Arizona Electric Power Cooperative

Unit ID:

Inspector's Name: Stephen G. Brown

Hazard Potential Classification: @_S.lgnumm_um_

Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be

noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that

the form applies to in comments.

Yes No Yes No

1. Frequency of Company’s Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 4211.5 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 4225.9 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings X Is water exiting outlet flowing clear? X

recorded (operator records)?
7. Is the embankment currently under construction? X 21. Seepage (s_pecn‘y location, if seepage .carrles fines,

and approximate seepage rate below):

8. Founda_tlon preparation (remove vegetation, stumps, X From underdrain? X

topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on embankment? (If so, indicate X At isolated points on embankment slopes? X

largest diameter below.)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. Depre_ssmnslor sink holes in tailings surface X “Boils” beneath stream or ponded water? X

or whirlpool in the pool area

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for further evaluation.
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the
space below and on the back of this sheet.

Inspection Issue # & Comment

Inspection Issue # & Comment

1. Weekly for berm integrity and waste conveyance; Quarterly by
engineer for liner integrity and perimeter embankment integrity

10. Subsidence fissures that cross dam foundation have been mitigated and
are closely monitored.

3. No decant structures or pipes.

11. Significant regional settlement on entire site; differential settlement is
limited to about 0.1 ft across Scrubber Sludge Pond 1.

4. No Spillway

12. No decant trash racks

5. Survey indicates east embankment is 0.1 ft low

20. No outlet pipes. Interconnect pipes with SSP #1 have been closed with
blind flanges.

6. Settlement monuments; no observation wells; no staff gage

22. General subsidence settlement throughout the basin; 6 ft total
settlement at power plant site.

EPA Form, Jan 09



U. S. Environmental Protection Agency

<,
W
"4 prote

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # AZR0O5B058 INSPECTOR Stephen G. Brown

Date September 3, 2009

Impoundment Name Apache Generating Station — Scrubber Sludge Pond No. 2

Impoundment Company Arizona Electric Power Cooperative

EPA Region 9

State Agency (Field Office) Address Arizona DEQ, 1110 West Washington St.

Phoenix, AZ 85007

Name of Impoundment Apache Generating Station — Scrubber Sludge Pond No. 2

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)
New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Permanent flue gas emission control residuals disposal

Nearest Downstream Town: Name_2 homes in outskirts of Cochise, then to Willcox Dry Lake
Distance from the impoundment 0.5 mile

Impoundment

Location: Longitude W1Q09 Degrees 54  Minutes 46  Seconds
Latitude N32  Degrees 4 Minutes 36 Seconds
State AZ____ County Cochise

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? Arizona Department of Water Resources — Dam Safety Division

EPA Form, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the following
would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of the dam
results in no probable loss of human life or economic or environmental losses.

____ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of human
life and low economic and/or environmental losses. Losses are principally limited to the
owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard
potential classification are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential
classification dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential
classification are those where failure or misoperation will probably cause loss of human
life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
US highway immediately downstream and 2 residences located about

0.5 mile downstream. We concur with the High Hazard Classification based

AEPC’s approximate inundation analysis.
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CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - -mems |

V 5 X Z Height
SIDE-HILL i

-~ DIKED

Wadcr or cow

A

y
.....

.......... .
. Height
original ground

INCISED

Watcr or ccw

original
ground

—— Cross-Valley
— Side-Hill
X__ Diked

___Incised (form completion optional)
___ Combination Incised/Diked
Embankment Height 20 feet  Embankment Material Generally Sandy Clay

Pool Area 42

acres Liner HDPE over Clay

Current Freeboard

EPA Form, Jan 09

14.4 feet  Liner Permeability HDPE:1x10° cm/s; Clay: 1x10°" cm/s




TYPE OF OUTLET (Mark all that apply)

TRAPEZOIDAL

_None Open Channel Spillway

TRIANGULAR

Top Width

TrapeZOidal < Top Width .
Triangular w/
Triangular
Bottom
Width
Depth idinh
Bottom (or average) width -
. RECTANGULAR
Top width T
i Depth .
>
Width
— Outlet

Material

corrugated metal

— welded steel
concrete

____ plastic (hdpe, pvc, etc.)

__other (specify) \
A

Inside

Is water flowing through the outlet? YES NO

X__ No Outlet

Other Type of Outlet (Specify)

Depth

IRREGULAR

Average Width

inside diameter T

Diameter

The Impoundment was Designed By Burns & McDonnell (2003)
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Has there ever been a failure at this site? YES NO

If So When?

If So Please Describe:
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Has there ever been significant seepages at this site?

If So When?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site?

If So which method (e.g., piezometers, gw pumping, ...)?

YES

NO

If So Please Describe:

EPA Form, Jan 09



Appendix C

Inspection Photographs

September 3, 2009



Arizona Electric Power Cooperative, Apache Power Plant
Site visit photos, September 3, 2009

Photo 1:Crest of north embankment of Ash Pond 4 facing west.

Photo 2: Upstream slope of nort

Site #36 - Apache Electric Power Co-op Photos
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Photo 3. Downstream slope of north embankment of Ash Pond 4 facing west. Note train tracks
located to north of facility.

Photo 4: Crest of east embankment of Ash Pond 4 facing south.
Site #36 - Apache Electric Power Co-op Photos
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Photo 5: Upstream slope of east embankment of Ash Pond 4 facing south.
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Photo 6: Downstream slope of east embankment of Ash Pond 4 facing south.
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Photo 7: Downstream toe of east embankment of Ash Pond 4 facing south. Note granular rock
slope protection and riprap in stormwater ditch at toe.

Photo 8: Downstream toe of east embankment of Ash Pond 4 facing north.

Site #36 - Apache Electric Power Co-op Photos
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Photo 9: Looking downstream from the east embankment of Ash Pond 4 at the stormwater ditch
that discharges to the east through the railroad bridge. Two residences are in the floodway
between the bridge and Willcox Playa located further east.

Photo 10: Upstream slope of east embankment of Ash Pond 4 facing north. Note the
maintenance access concrete ramp. Pond is nearly empty.

Site #36 - Apache Electric Power Co-op Photos
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Photo 11: Crest of estembankmnt of Ash Pond 1 facing south. Pipelines convey slurried fly
ash and residuals for disposal in the ash ponds. Note depressed pipe vault for traffic crossing.

Photo 12: Crest of north embankment of Ash Pond 1 facing west. Note fly ash slurry pipelines.

Site #36 - Apache Electric Power Co-op Photos
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Photo 13: Upstream slope of east embankment of Ash Pond 1 facing south

- - . »

Photo 14: Downstream slope of east embankment of Ash Pond 1 facing south

Site #36 - Apache Electric Power Co-op Photos
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Photo 15: Panorama view of Ash Pond 1 facing southwest

Photo 16: Looking downstream, east, at Pipe Vault

Site #36 - Apache Electric Power Co-op Photos
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Photo 17: View of broken floating discharge pipe in Ash Pond 1. Occasional breaks occur in the
slurried ash and residual discharge pipe due to pressure build-up, possibly associated with

clogging.
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Photo 18: Pipe Vault in crest between Ash Pond 1 and Ash Pond 4 looking north. Note concrete
backwall at north end of vault only.
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that Ash Pond 4 is nearly empty.

northwest. Note
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Photo 21: Crest and centralized recirculation pump statio located at intersection of Ash Pond 1,
2,3, & 4, looking west. Decant water is pumped back to the Cooling Tower Blowdown Pond.

Photo 22: Upstream slope of west embankment of Ash Pond 1, looking south.

Site #36 - Apache Electric Power Co-op Photos
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Photo 23: Exterior view of intake tower at Ash Pond 4, looking down. Note the aluminum stop
logs that can be adjusted to control pond decant level.

Photo 24: Upstream slope of embankment of Ash Pond 2, looking south. Note erosion of
granular crest surface material from behind the wall formed of cement bags.
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Photo 25: Upstream slope of north émbankmént bf A'sh Pond 2, looking west. Note the small pipe
that drains a pipe vault.

Photo 26: Upstream slope of east embankment of Ash Pond 1, looking south. Note vegetation
established on the ash deposits.
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Photo 27: Downstream slope of eas

t embankment of Ash Pnd 1, looking south.

Photo 28: Downstream slpe of south embankment of Ash Pond 1, Iooing west. Note pipes
conveying slurried scrubber sludge to Scrubber Sludge Pond 1. Note riprapped stormwater
channel located downstream of the embankment.
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Photo 29: Ash ond 1 rest, looking west.
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Photo 30: Upstream slpeof south embankment of Ash Pond 1, looking west.
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Photo 32: Ash Pond 2, downstream slope of south embankment, looking west.
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Photo 33: Ash Pond 2 Crest of south embankment, looking west.

ko 4

Photo 34: Survey Monument on crest of Ash Pond 2.
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e, looking north.

Photo 36: Ash Pond 2, upstream slop
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Photo 37: Crest of Evaporation Pond south embankment, looking west.

Photo 38: Downstream toe of Evaporation Pond, south embankment, looking west.
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Photo 41: Pipes conveying scrubber sludge entering the facility at southwest corner of Scrubber
Sludge Pond 1, looking southeast.

wat e o4 ¢ » s = ] >
Photo 42: Pipe vault where pipes cross the crest to discharge into Scrubber Sludge Pond 1,
looking north. Note the vault lacks a concrete headwall at the downstream end, which could
provide a pathway to concentrate discharge of overtopping flows.
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Photo 43: Crest of embankment between Evaporation Pond (on right) and Scrubber Sludge Pond
1 (on left), looking north.

Photo 44: Cret of south embankment of Scruber Sludge Pond 1, looking west.
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Photo 47: Upstream slope o east embnkment of Scrubber Sludge Pond 1, Iookin orth.

Photo 48: Crest of west embankment of Scrubber Sludge Pond 1, looking north.
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Photo 49: Downstream slope of west embankment f Scrubber Sludge Pond , looking north.

Photo 50: Upstream slope of west embankment of Scrubber Sludge Pond 1, looking north.
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Photo 51: Crest of south embankment o Scrubber Sludge Pond 1, looking east.

Photo 52: Downstream slope of south embankment of Scrubber Sludge Pond 1, looking east.
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0 53: Upstream slope of north embankment of Scrubber Sludge Pond 2, looking east.
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Photo 54: psream sope of the south embankment of Scrubber Sludge Pond 2, looking west.
Note 3 HDPE pipes that connect Scrubber Sludge Pond 1 and Scrubber Sludge Pond 2. The pipes
were closed with blind flanges at each end.
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Photo 57: Upstream slope of Ash Pond 3, west embankment, Ioking south. Eaporation Pond is
at right side of photo.
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Photo 58: Upstream slope of Evaporaﬁon _Po'nd_, north' embankrhent, lookin

G 2 LT
g west.
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Photo 59: Downstream slope of

Photo 60: Downstream slope of Scrubber Sludge Pond 2, north embankment, looking east.
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Photo 61: High precision survey monuments located in area where fissures were identified on
north side of Scrubber Sludge Pond 2/ Evaporation Pond prior to construction. Note
train on tracks located north of the facility.
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Appendix D

Reply to Request for Information Under Section 104(e)



Anzona Electnc Power Cooperohve Inc.

P.O. Box 670 +« Benson, Arlzona 85602-0670 * Phone 520-586-3631

Via Federal Express
March 26, 2009

Mr. Richard Kinch

U.S. Environmental Protection Agency
Two Potomac Yard

2733 S. Crystal Dr.

5% Floor; N05783

Arlington, VA 22202-2733

RE: RESPONSE AND CERTIFICATION OF ARIZONA ELECTRIC POWER
COOPERATIVE, INC. (AEPCO) TO REQUESTS FOR INFORMATION UNDER
SECTION 104(E) OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT, 42 U.S.C. 9604(E)

Dear Mr. Kinch:

This is in response to copies of letters from Barry N. Breen, Acting Assistant administrator,
issued to the Chief Executive Officer of AEPCO on March 9, 2009, and to the Plant Manager of
AEPCO’s Apache Station on March 9, 2009. Please be advised that Apache Station, located in
Cochise, Arizona, is AEPCO’s only electric generating facility, and therefore, except for the

_subject facilities at Apache Station, AEPCO does not own or operate any other facilities “relating
to the surface impoundments or similar diked or bermed management units or management units
designated as landfill which receive liquid-borne material from surface impoundment used for
the storage or disposal of residuals or by-products from the combustion of coal, including, but
not limited to, fly ash, bottom ash, boiler slag, or flue gas emission control residuals.”

Please therefore find enclosed AEPCO’s Responses to each request for information, including
documentation pertaining to the combustion waste disposal facility, low volume wastewater
pond, cooling tower blowdown pond and coal pile retention basin at Apache Station. Please also
find two Certifications, one executed by Donald W. Kimball, AEPCO’s Executive Vice
President and Chief Executive Officer, and one executed by Michael D. Nelson, AEPCO’s
Manager of Power Production, This Response and Certifications are made on behalf of AEPCO
and its Apache Station.

TACORP CNSLVAEPCOVLETTERS\EPAResp.doc March 26, 2009
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Mr. Richard Kinch
March 26, 2009
Page 2

If you require any additional information please feel free to contact me at (520) 586-5000.
Sincerely,

My hsllFssa ke

Michelle Freeark
Manager of Environmental Services

Enc.

cc: J. Andrew
G. Grim
D. Kimball
P. Ledger
M. Nelson

TACORP CNSL\AEPCO\LETTERS\EPAResp.doc : March 26, 2009



ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the United States
Environmental Protection Agency's request for information and the accompanying
documents is true, accurate, and complete. As to the identified portions of this Response for
which 1 cannot personally verify their accuracy, I certify under penaity of law that this
Response and all attachments were prepared in accordance with a system designed to assure
that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge, true,
accurate, and complete. [ am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

MM

Michael D. Nelson ‘
Manager of Power Production

TACORP CNSLAMAEPCOVREGULATORY\EPA2.doc March 24, 2009




ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the United States
Environmental Protection Agency's réquest for information and the accompanying
documents is true, accurate, and complete. As to the identified portions of this Response for
which I cannot personally verify their accuracy, I certify under penalty of law that this
Response and all attachments were prepared in accordance with a system designed to assure
that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge, true,
accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

Michael D. Nelson
Manager of Power Production

TACORP CNSLAEPCOREGULATORYEPA2.doc March 24, 2009




ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the Unitied States
Environmental Protection Agency's request for information and the accompanying’
documents is true, accurate, and complete. As to the identified portions of this Response for
which 1 cannot personally verify their accuracy, I certify under penalty of law that this
Response and all attachments were prepared in accordance with a system designed to assure|
that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, those persons directly reéponsible for
gathering the information, the information submitted is, to the best of my knowledge, true,
accurate, and complete. [ am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations,

“Donald W. Kimball

Executive Vice President and
Chief Executive Officer

TACORF CNSLAMEPCOWREGULATORY\EPA doc March 23, 2009




ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the Unitied States
Environmental Protection Agency's request for information and the accompanying
documents is true, accurate, and complete. As to the identified portions of this Response for
which I cannot personally verify their accuracy, I certify under penalty of law that this
Response and all attachments were prepared in accordance with a system designed to assure
that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge, true,
accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

Donald W. Kimball
Executive Vice President and

Chief Executive Officer

TACORP CNSL\AEPCO\REGULATORY\EPA doc . March 23,2009
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Response to EPA Section 104 Request

. The Apache Station Combustion Waste Disposal Facility (Facility) has been rated as a High

Hazard. The Facility was rated by and is regulated by the Arizona Department of Water
Resources (ADWR), Dam Safety and Flood Mitigation Division. The rating basis was
modified in 2004 from Significant to High Hazard due to the potential for loss of human life
(two homes are located in the modeled inundation area downstream of the Facility).

The Facility entered operation in 1995. No expansions have been made since that date.

The Facility contains fly ash, bottom ash, and flue gas emission control residuals.

The Facility was designed and stamped by a Bums & McDonnell Registered Professional
Civil Engineer. The Facility was constructed under the supervision of a Registered
Professional Engineer. The Facility safety inspection and monitoring is under the
supervision of a Registered Professional Engineer.

The last Facility structural integrity survey was completed in December 2008. The survey
was completed by a Registered Land Surveyor (RLS), and the data analysis was completed
by a Registered Professional Civil Engineer (RPCE). Actions to be taken, as a result of the
last survey report recommendations, include: observation and maintenance of erosion
prevention devices after large rainfall events, performed by Facility Equipment Operators,
and; continued annual monitoring of the Facility survey monuments as performed by the
RLS and RPCE. The next survey will occur in late 2009.

A representative of ADWR last inspected the Facility in December 2008. ADWR conducts
an annual inspection each December. A copy of the last inspection report is attached.

No safety issues have been uncovered in the last year during inspections by ADWR.

The Facility has a total of 285 acres of subsurface area. The Facility has a total of seven
separate lined ponds. The last stored solids volume measurements were taken in February
2009. The maximum height of the Facility is thirty-one (31) feet. The total storage capacity
and volume of materials in each pond is as shown below:

Total Stored Solids
Description Volume Volume

e AshPond! 717 acre-feet 250 acre-feet
e AshPond?2 720 acre-feet 313 acre-feet
e AshPond3 720 acre-feet 0 acre-feet
e AshPond4 693 acre-feet 0 acre-feet
» Evaporation 1 823 acre-feet 0 acre-feet
e Scrubber Pond 1 314 acre-feet 250 acre-feet
e Scrubber Pond 2 446 acre-feet 0 acre-feet

9. No known spills or unpermitted releases have occurred within the last ten years from the

Facility.

10. The Facility is currently owned and operated by Arizona Electric Power Cooperative, Inc.

TACORP CNSL\AEPCO\LETTERS\LuEncRespEPA.doc |
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Low Volume Wastewater Pond

Apache Station has additional facilitics on-site that are designed to receive/hold liquid
wastes that receive fly ash, bottom ash, etc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been included in the request.

L.

W

o~

10.

The Low Volume Wastewater (LVWW) Pond does not have a rating. The height and storage
capacity is below the minimum requirements for regulation by ADWR. No homes are
located downstream of this pond.

The LVWW Pond entered service in 2005. No expansions have been made since that date.
The LVWW Pond contains small quantities of fly ash, bottom ash, limestone, and flue gas
emission control residuals.

The LVWW Pond was designed and stamped by a CH2M Hill Registered Professional Civil
Engineer. It was constructed under the supervision of a registered Professional Engineer.
Inspection and monitoring is under the supervision of a Registered Professional Engineer.

No structural integrity surveys have been completed on this pond. No future structural
integrity surveys are planned.

No state or local governmental representatives have inspected this pond. No inspection
reports are available

N/A. v

The LVWW Pond is a lined pond accepting low flows of process water and precipitation run-
off from the Power Plant. The pond surface area is 20 acres, with a dike height less than six
(6) feet above grade. The storage capacity of the pond is 30 acre-feet. It is estimated there is
less than 0.3 acre-feet, or 0.001 percent, material storage in this pond.

There have been no known spills, or unpermitted releases, from this pond since it was placed
in service.

The LVWW Pond is currently owned and operated by Arizona Electric Power Cooperative,
Inc.

TACORP CNSL\AEPCOWLETTERS\LtrEncRespEPA.doc 2 March 26, 2009



Cooling Tower Blowdown Pond

Apache Station has additional facilities on-site that are designed to receive/hold liquid
wastes that receive fly ash, bottom ash, etc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been included in the request.

1. The Cooling Tower Blowdown (CTB) Pond does not have a rating. The height and storage
capacity is below the minimum requirements for regulation by ADWR. No homes are
located downstream of this pond.

2, The CTB Pond entered operation in 1978. No expansions have been made since that date.

The CTB Pond contains small quantities of fly ash.

4, The CTB Pond was designed and stamped by a Burns & McDonnell Registered Professional
Civil Engineer. [t was constructed under the supervision of a registered Professional
Engineer. Inspection and monitoring is under the supervision of a Registered Professional
Engineer. v

5. No structural integrity surveys have been completed on this pond. No future structural
integrity surveys are planned.

6. No state or local governmental representatives have inspected this pond. No inspection
reports are available

7. N/A.

8. The CTB Pond is a bermed pond 10 feet above grade that is 260 feet by 125 feet with a
capacity of 2.22 million gallons of water. It is estimated there is less than 30,000 cubic feet
of fly ash in this pond.

9. This pond has an overflow flume which diverts overflow water to the Low Volume
Wastewater Pond. ‘

10. The CTB Pond is currently owned and operated by Arizona Electric Power Cooperative, Inc.
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Coal Pile Retention Basin

Apache Station has additional facilities on-site that are designed to receive/hold liquid
wastes that receive fly ash, bottom ash, etc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been included in the request.

1.

L2

9.

The Coal Pile Retention (CPR) Basin does not have a rating. The Basin is located below
grade. The height and storage capacity is below the minimum requirements for regulation by
ADWR. No homes are located downstream of this pond.

The CPR Basin entered operation in 1978. No expansions have been made since that date.
The CPR Basin contains minimal quantities of coal.

The CPR Basin was designed and stamped by a Burns & McDonnell Registered Professional
Civil Engineer. It was constructed under the supervision of a registered Professional
Engineer. No inspection or monitoring of this basin is completed.

No structural integrity surveys have been completed on this basin. No future structural
integrity surveys are planned.

No state or local governmental representatives have inspected this basin. No inspection
reports are available

N/A. )

The CPR Basin is below grade and triangular shaped with dimensions of 515, 255 and 390
feet. The basin is three (3) feet deep. The surface area is 46,856 square feet with a capacity
of 1.12 million gallons. It is estimated there is less than 15,000 cubic feet of coal ash in this
pond.

There have been no known spills, or unpermitted releases, from this basin, as it is located
below grade.

10. The CPR Basin is currently owned and operated by Arizona Electric Power Cooperative, Inc.
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